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^ OVKKSKJHT HKARIN(; ON MATHKMA T|C8 

ACIilEVKMKNt 

TI^KSDAY; ()( rOBKll 2:1 1979 * 
HoiusE OF Rkprkskntativks, 

SuiKrOMMriTKK ON RlKMKNTARY, SkCONDARY. 

aAd VwATiONAi. Education. w 

COMMITTKK 0>J EuiK ATION AND LaHOR, 

Washirifiton, JIC 
The sfibcoininittee met, pursuant to notice, at 9:30 a.m., in room 
217r), ItaVburn HouJ^e Office Building, Hon, Carl D. Perkins (chair- 
man ol the subcommittee) presiding. 

MembiMH present: Representatives Perkins, Kildoe, firdahl, and 
Hinson. 

Staff present: John^F. Je^i^nings, majority, counsel; Nancy L. 
Kobt^r, majority stafPasfeistant; and Richard IX Eugenio, minority leg- 
islative associate. , ' ^ \ - 

Chairman Pkrkins. The Subcommittee on Elementary. Second- 
ary, and Vocatiooal Education is conducting an oversight hearings 
tod^y on the recefit findings of the National Assessment of Educa- 
tional Progress that the overall mathematics achievement of 
American students has declined bcdween 1973 and 1978. 

Jn September, the National Assessment released the results of its 
1978 survey of math achievement. This report included, for the ^ 
first time, data on the change in math achievement over a period , 
of tithe. The results were not encpuraging. The report showed that 
the math achievement of 17-year-olds dropped 4}y 4 percentage 
.points. 13-year-(\lds* achievement dropped by 2 percentage points/^ 
and 9-year-olds* by 1 point. 

1 The report ajso indicated that while computational abilities were 
generally high, problem-solving ability generally declined during 
the S-year pi^riod. 

j These results are not the only indication of a decline in students* 
math. ptM formance. SA'V scores aiid other standardised test scores 
Have been falling for over a decade. 

I I think it is tim^* that Congress ^take a closer look at this situa- 
tion. These findings and others like it have a great effect on how 
•parertts and the general public perceiye the quality of t)ur Nation's 
schools. I feel it \s important /or the aubcommittee to consider the 
meaning of these fnidings and what can be done about them, lest 
they be forgotten until the next National Assessment survey cotnes 
out. . , . . 

1 also believe that it is very important that/we debate these 
ftnding^becau^e a knowledge of advanced mathematics is essential \ 
to ouryontinued supremacy ii\ science and technology. And. if our 

(1) 



country is to ovtMConic out curitMit economic nroblcnis, vvc will 
have to icly inoic and nioto t>ii innovations in tccnnoluKV 

For all of these reasons, today's hearing is very important. Today 
we^ will Ih^ hearing fioni representatives of the National Assess- 
ment for Kducatmnal Progre&s and thO' National Institute of Kduca- 
tion on. the survey findings and tke jeasons behind the decline. We 
will also Ik* hearing fium representatives of mathematics teachers, 
curriculunr siHH'ialists, and State boaidy of education. These jj^t- 
nesses wilf lyv testifying on how iill levels, of K^>vernmcnt !nTJj:ht 
resi)ond to these findin>;^}, koepit\g in mind the priniary roU* of 
State and local governments i!\ finnnfiuK elenu^ntary and second- 
ary education ' ^ ^ 

We have a panel: Dr. Koy H. Korbt^^, director, National Assess- 
ment of Kducationa'l Piogivss; Kdwaid K. lOsty, senior lesearch 
aHB(KMate, Teaching and Ix^irning" l)ivisi(¥i, National Inst^itute, of 
Education; Ms. Kathy Sc^haub, assistant director f'or program devtvl- 
opment, Assoc'iation for SuptMvision anrd Curriculum hevelopment; 
f)v. Shirley A. Hill, president, National! Councif oi' TeachC^rs of 
Mathematics;' and I)r^ .Wesley Apk€M;^>Vxecutiye director. National 
Asswiation of Stott* Bi)ards of Edu^^^rffK)n. 

tlome around,%he entire paju^ as 1 call them and we will first 
start out with Dr^ ForlH^s. / 

Identify yourself for the recfrd. Dr. Forbes. We are deliglrted to 
wt^lcome the panel here. Without objection, all prepared statement's 
will be inserted in tlie re/:ord. Mr. llinson, did you want to make a 
remark at this time? 
-Ml. MiNSON, Mr. ('hairman; I4lli^ve no statement. 

('hairman Pkukins. Mr. Erdahl2 ^ 

Mr, Erdahl. I^o thank you, Mr>^Chairman. 1 just wish to also 
welcome the panel, and 1 am l<ft)king ibrw^rd to thejr testimony on 
what youlUave described as a very key and important area. 
^ Chairman Pkrkins. Thank you very much, and go ah^ad, Dr, 
Forl>es. • 

STATKMKNT OF DR. KOY II. FORBES, DIRECTOR, NATIONAL 
ASSESSMENT OF EI)l!CATI()NAL PROGRESS 

Dr. +\>RHKS. Thank you, Mr. Chairman. 1 thank the committee 
for inviting us to testify today. 

The purpose of the National Assessment is to determine what 
young Americans can do nnd what they know. l/ is a uniqye 
co<)perativ^ relationship which js authoriz^^d by Congress, wl)ich is 
admin ister^d^y the education commissions of the States, and is a- 
project of tiveNiitional Institute of Educ£\tion. » 

The Assessment conducts yearly, annual assessments in differ- 
ent learning areas: Mathematics, reading* literature, writing, sci- 
ence, social studitjs, citizenship, art, mu8ic,^and career v^fxd occupa- 
tional development. We conduct the assessment by samplirtg stu- 
deiits ages 9, K^, an"^ 17 years old, out-of-school 17-year-olds, those 
that have dropped out of school or have graduated early. When the 
budget allows, we also assess groups of young adults 2() to 85. 

In conducting assessments we try to gather answers to the fol- 
lowing questions: 

What" is the current level of performance of the VI, and 17- 
year-olds, otherwise what can tney do? 



I)()(\s that \i'vv\ of [MM lorruanoo Uliow a declj|u* or a;^ ijicmxrfc 
oviM* a •) to f) yt^ar [um Mod"/' 

Flow (io . you (K) various ^Moups of youn^ AmiMicans/ those stu- 
detits from ei^otiomictdly disndvnuta^^rd nrens, or from some t)f' the 
RMuarkahIo otluuc Kioups; how do th(\v piMfbrin in comparison with 
tlu» iLrttional avcraKt\s, mn\ luv those ^'roups of students eluuiging 
olh(^fwise; are any ^aps \u [)erfor!nanc;<* closii^g, or are they l)eeoin- 
in^Avider? - 

hast moi\tli. as tlie chairman indicated, we did rele,i\se a repof t 
descrihuig tin* results of assessment which w(» conducted in 
sclVool year 11)77 -7S, and \\v conipared tlu)se data witli information 
that we colkrted in school year ll)72-7;{. 

•What did we lUuV^ TluU the most^part studei>ts have a 'good 
grasp ()f the-hiu4c niatljematic facts, otlierwise being able to add (! 
and :\ or subtracting ^ from !). things of that wature. Over IH) 
ptMcent of tliV !)-yeai-olds know those types of questions. Wlien you 
throw division at them, it is a slightly different problem. 

iVlost studerits can compute whole numbers, although thoHO per- 
centages drop off wiuMi you again givi* them more complex prob- 
lems. ^ " 

For ekan^ple, r)() percent of the 9-year-olds, 84 jHMcent of the 11^ 
year-ol(|s» and WJ, p^Mcent of the 17:year-olds cmi add a column of 
four two-digit itumbers. When you ask studenTs though to multiply 
orMo divider those percentijgt^s drop off. Most students can work 
very sin^ple word probltMns, but when you add additional inlprma- 
tion in^ a xyprd problem that is not needed in order to work the 
word probl^ctn. again tht* students abihty to solve those problems 
dr(X|)}^ rathor dramatically. 

I flunk ohi} of the most astonishing ones: When presented with 
an electrical bill, the 17-year-olds we rti disked to compute the unit 
cost for electricity^. Only 10 [KMcent were able to do thatT Just (oo 
much in'formation on the electric bill. , ^ 

In .one multiplication word problem, we gave the students strictly 
a computation type of exercise, then We used exadtly the same 
numbei^i in a word problem, and there is a differt>nce of 10 percent- 
age poii^ts for the and 17-year-olds' ability to be able to respond 
to th(^ word {problem when they know actually how to do the 
computation. So it it; in applying the conT|)utation skill where we 
get into a lot of trouble. ' - ' 

Ahotljer iHustratioi^ of difficulty with word problems: If you 
show th(^ Ki-yt^ar-olds and the D-year-olds a picture of a rettangle 
and ask tlu^ distances around, giving the dimensions, they are able 
to do that, but wl)fn yoi^give them a word problem where you ask 
them to determine the amount.of fencing needed to close a particu- 
lar area, where the picture is trot drawn for them but is exactly the 
same dimensions^of the earlier exercise; again there is a rather 
dramatic drop in their ability to handle that type of problem. 

The assessment result also shows that teenagers did not under- 
stand the concepts of fractioiKs, decimals, and percents. When you 
ask them to estimate^thirsum of addii^g two fractions, for example, 
twelve-thirteenths and seven-eighths, only 24 percent of the IH- 
year-olds aiyi .'H percent of the li^ear-olas can correctly estimate 
that to be 2, That Was a multiple-choice type of item. 
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Only poiront of the* i;{ yoar-olds and peroont of the 17-yoar- 
olds know what piMveMit SO is ol" (JO. That is iis siiilplo a poir(MU 
prolxlcMii as wo could como up with. And S poroont mIJIh* \l\ and 
21 percent of the afto 17 ean oalculate what 1 peiVMit of 75 *is. 

That pi:.ovides a ruther (jviirk hi ief overview of" NyhatVve found in 
the tna! henuiticHl ahilities for the i;{-, and 17-year-olat. • 

What happened between the two assessments? Th(» owe in 
aiul the oiV* in H)7S? We found ou the' avera^^e that iVyear-olds 
performance declined by 1 /|HMcentage points, the h'i-year-olds de- 
clined l)y 2 percenla^^A points, unci the 0 year olds pt^Vfoiiua^ice was 
off l)y 1 percentage jmint. Again, when 1 break out.the' diflerent 
types of items that we were asking these three ages, the mathemat- 
ical knowledge type problems, essentially there were no changes at 
all in the three jtge groups. 

Wheal we asked skills' that i^iclude computational-type «k1lls, 
again 0 year pei formance remained unchanged, but llie and 17 
pi^rf^rmance did decline in mathematical understanding." Again, we 
were 'pic^king up a .percentage of the O's of 2, and a 4 percentage 
point of the and 17-year-olds. 

I tliink the one that concerned me the most, As I was revii^wing 
the data, were the rather dramatic decline of the 5)-yeai-olds' abili- 
ty to solve word problems. Therv was a 0 perceiUage point decline 
for !)-year-olds; the K'^-year-olds had a three percentage point drop; 
the 17 year olds we had a \ |HMcentage point drop. 

When we look at the way in which diffoi:ent groups ofVstudents 
were perfoiniing in relationship to either decline or increases, we 
defined some encouraging ioii)rmation in that .the gap that has- 
existed between {HMformafice of students attending economically or 
attending schools tluU serve economically disadvantaged areds, 
that there was a closure* of the gap in performance by 4 pei^centfige 
points at both iige 9 and a^e lii; otherwise the ability of the 
economically disadvantaged people at those two ages was beginning 
to close that ^ap in performance between them and the vv^ay in 
which the Nation perforined-. 

When 1 look at these results and 1 compare it with data that we 
have collected in reading and writing, science and citizenship, and 
social studies, where we also have been able to report changes, 
.there are three things thyt stand (}Ui very stronn^ly to me. 

First of all, the changes occurring in educational achievement of 
the Nation's /outh are very copiplex. It is not a simple over^xJl 
decline as some critics of Ainerican education have claimed. ^ 

fc\)r .example, with the exceptioniof theynathematical problem 
solving, !) year olds have either been inVprovIng'or remaining con- ' 
*>tant iti their performance in reading, writing, and mathematics. 
In the area of reading, when we condu(;ted pur assessment with 17-. 
year-olds, wej found for the most bttsit type, the simpler type of 
reading ex^^cise and test items, that the 17-year-oJlds ytually 
showed an improvement, but for overall reading, l^^ and /7-year~ 
olds showed very little change between 1970 and 1075. . i- 

But wheiv we askH— the 17:year-olds especially — questions whicli 
would j^neasure their ability'to infer from what they have read,- we 
werv finding a decline. So again, it is a matter of application of. 
basitf skills, more than basic skills. 



The (lisoiv|)anoi(\s btMwt^tMi tlio lUM-fortnanor ot certain fff<y,i[)S of* 
students' in \hv natipnal averu^^(* still rtMuaitis a cV'itical problem. 
The way in whicli studtMits ix^rfbrtn that to schools that werve 
the ecoruMnically disadvanta^i^etl area and those 'that to schooh 
serving more aniiUMit communities, tluM*e is still a very \i\r^o ^ap, 
althoy^jh Vve , have inclicrated sornt* closure* in that ^ji)P ii^ 
piath^niat Rs. . ^ * / ' 

. We also picked Cip ^orne closur(\s in tht* ^^ap in tlu» area of 
reading. So it would appear to nie that there is a posUive effect 
from the conibnu^d efforts to improvtvthe uducationa! btMiefits of 
the eoononiically |s^disadvantaKed. We are doing soinefhing , right. 

P'inally^ihe major problem which appears io be develojxing is not 
a lack of the most basic skills, such as writing mechanics, rnath- 
efiiatical k!U)wl(Hlge and whol« nuinber 'comp'utation, .reading "lor 
hteral C(Hnpre|iension. but rather an inabihty to apply these skills.. 
The data indicate that students can ha/ulle the mechanics of writ- 
ing, whole number computation and matliematical facts and deflni- 
tion«» and the literal reading tasks. Declines appear i^n the higher 
order skills^- inferring from what is read, overall quality of writing, 
and mathematical problem yolving— and this is the level to which* 
wi»* must address our concerns. Aiming our. efforts at ari appropri- 
ate level, for ivxamnle, the most basic skifls, I believe,* will not Uv\\x 
tJie problem. I think it might everi hinder it. 

Thank you, Mr. Chairman. 

(I^repared st»at™ient of l)r Roy H.. Forbes follows:] 

l^ttFTAUKI) StATKMKNT OK UoY H KoKUKS, DlKW^I'OK. NATIONAL AsSF-LS.SMKNT OF / 

KdOC^IIONAI. PlUMillKSS 

Tlu* pur^KKsr t)rthi' Natioiml As.sohsiuimU of Kdiicational Pro^iv.s.s is to dotorinino 
wliUt youii^j AnuMifiuvs kixWaiiii a\n do -nt « Rivon jH)int ii) timo-Miul to meaHinV 
clmiigo.M (growth or drclinr) in thoiV iHiuc«tii)t«l achiovtMUODt over tiino. Tho pro- 
K'rarn wluoh rrproHiMits a UDujm* coojH^rativr vonturv of the ledoral KovornintMU and 
Uu» education coiuiuiii)it>'. is a coi)|{roHaioi)ally autliorizod projoot of the National 
luHtituto of KdiK'ution and i.s adminiHtoird by \ho Kdiication ('oniniitksion of the 
StaJtOH * 

/Nati(»nal AsKOHyini'nt monitors ton loarnin^' moas: ri'adinK-littMatiire, writinK. 
^iTHtluMuatHH. .MCKMicr. .M(K*ial st lid iosci t i/onship, art. nuiHic, and cartH^r and occupa- 
tional dovolor|)nu»n(. Krpriwntativo national saniplos of and 17-yoar-old stu 
dentH. and in .sotnr arras, out o1-sc'IuhU 17 yoar-oIdH (droP-outH and oarly K'i'"<luatoH) 
and younK adult.s ix^^vd 2i) throuKh .'{f), aro a^Hossod. Kach learning area is aB«^»HHiHl 
ovory four to yoArs in onlor to K»tllor data lUKOHsary fo an8W<»r the following 
tyiH's of (pii'HtioiKs v 

I W-I)at is tin* current U»vol of |hm I'ornianco by \)-, i:{-„ and Hyearoltts; for' 
example, what ptMrent of tlie nation's !)-. l;<-, and ITyenrolds can coniputo usinK 
whole nunilxMs'' / " 

2. l>ot\s the data show ^{rowth or decline in student jH^rformance Trom the previous 
assessnimUs) of the learninK area; for example* has the ptM'formance of 111- and 17* 
year-olds in the area of^jnathemntical problem-solviUK iniprovrd or declined btHween 
197:1 and WVIH" 

'A HoW'do various groups bf youuK American.s tend to |H»rform in ralation to the 
nalionahaveraKO for their ago K«'<>np; for examp^s how do students fromVxtrenie 
ruraTareas or disadvanta^iHl urban areas fHM-form n) relatipn tt) tjie natio'i? 

4. Are the dilTeriM)ces in performance by various groups stavinK the same or ar« 
tliev chanKi^K over time; for examjMe, hjive females and blacks imprpvwl tlieir 
[)Orfornmnce relative to nation in mathematics? 

I/ast month. National Assessment* releastni the data from the second assessment df 
mathematics. The data presented the level of mathematical abilities of 1)-, Kl-, and 
17-yehr-old student.s durinK thc^* 11)77-78 school year; the data also prvsented the 
chanxe^i in fitxident.s' mathematical abilities from the first assessment of mathemat- 
ics (conducted durii\x the 11)72-7:1 sch(H)l year)*to the siK^ond. How did students do? 
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AstiOHHiue^ llndinKN show that ' Nt^idcntN ap{R«ai t<) havo a }^{Hh\ Kianp ot basic 
mat hematics iactn and si id pic dct'iiutions Some hi^hh^hts 

Ap^)i-oxiinatcly *)() |H»rcui)l ol the D-ycar-okiH know the mims ot basic addition t'afts 
tej? . <M H f H), lM»tween 70 jKMcent and DO [H»rcent know simple subtract icm t'actn. 
■()vcr"*)0 |H»rcenJ of the K! and IT-yvai-olds can answer busic addition, subtraction, 
and mull i pi I cat ion tacts; |KMcerttaKes me slightly lower tor division. 

J^ixty tlvc jM'rcent ot the 0 ycar-olds, HO jKMcent of the US-year-olds, and 88 iHu cenf 
of the J7 yrat-olds know thyt a ct»ntim*^ttM' is thtvini^tt ic unit most appropriate for 
measuriuK theien^th oConn's thun)b 

Kifly seven |HMcent. DO |\Mcent and 94 |K»rceiit of the \\\- and IT yo^iiiOlds 
ies|H»ctively can identify parallel lines * ' " 

Most student.s can compute with whole nuinbiMH. although iKMcentaKes are lower 
for moie C(xinph»x'multii)lication and division problems. 

Kifty jvrcent jit a^e'lV H I iH'icent at a^e and K |x»rc«nt at age 17 can add a 
column of four two-digit nuintH»rs; approximately the same |>eicentaKe8 at each age 
(00 iRMcent. 85 p«»rcent, and ^2 ptMcent reajwctively) can subtract a thriH^-difjit 
numlMM' from another thitH'-diKit nunUnM- uslnK Iw^ri-owin^. 

Sixty-six iHMc4nt ot' the lii-yeai-olds and 7() [HMcent ot the 17-yi»ar-oldii can multi- 
ply rtTl by 'i02; ni jHM cent of the Ui-year-oltis and 50 jKMcent of the M7-yoar-i>ldH can 
divide :{.0r)2 by ".^8. . 

Most .students at ull thret* ages can answer very sin) pie word uroblems. However, 
luttuy students Inive ditllculty with more compjex word problems. On a simple 
multiplication word problem that .contains extra information not not»dod to solve the 
jfroblem, 50 |HM cent of the .ll^-year-olds aijiswiV corrtH:tly; pt»rcen]L multiply all the 
aumlHMs presenttHi tn the problem Similarly, only 10 pi»rcent of the 17-^ear-old8 can 
tlgure the unit cost lor electricity when ahown an electric bill that includes extrane- 
ous inforinat'ion. iMore students can do coii)putation than can solv^i* word problems 
that U8(» th^ same numbe/s. On one multiplication word nroblem included in ^e 
asseiwmenU -0 |H?rcent of the D-ycar-olds and 77 percent of the ^^yoar-old8 oin solve 
the moblein corriHTtly However, when Riven the same nu miners as a computation 
^xrobleu), [HMcent of the 0-year-olds and 84 percent of the VI5-year-ol(js multiply 
accurately ^ 

The NAKP data also indicate that students may not ^thinking throi^h" the 
problems. While they may /iwsaess the basic kuawral^e neeiied to solve the problem, 
they apiH'ar t^-lu^ve ditlKfulties with the problem if \i is not presented to them in a 
manner which calls to mind the needed algorithm or "rule". Fori?xample: 

AlH)ut,()0 pt»rcent of the ttH»nagers know that the sides of a souare equal in lengthi 
and alxmt half of. the 18-y ear-olds and nearly three-uuarters of the 17-year-olds can 
calculate the area of a rectixngle ifiven its length and width. Yot only 12 percent of 
the IH-year-olds and 42 percent of the 17-year-old8 can successfully figure the arerf of 
a scpiare when the length of only one side is shown^ 

Forty pt»rcent of the D-year-olds and til) j>ercent^rthe l^-year-olds can calculate 
the "distance around" a pictured rectangle^wiLji two dimensions given. But only 0 
|HMt*cont at age 9 and lU percent at age can deterniine how much fencing is. 
neinitHi to go around a rectangular garden with the same dimensions that is not 
pioturtnl. ' * 

'rhirteiMi-year-olds are askeii how many cars, each holding a certain number of 
passengers, are needeti to transport a group Of p<?ople. About 20 percent correctly 
round their answers up io the next whole number, but nearly 40 percent give the 
exact answer to the rfi vision, forgetting that their answer means a fraction of a car. 

Assessment results also indicate that teenagers do not understand the concepts of 
fractions, dtn^imals, and percents. For i&xample: ^ if 

Wnen askt^i to estimate ^'-^xw f Vh, only 24 percent ofihe K^year-ola8 and \\1 
fH»rcent of the 17 -year- olds select the correct choice, 2, 

In estimating 250 dividtnl by .5» 25 percent and 80 percent of th^l3 and 17-year- 
olds respectively ai\.S)yer 500; the largest j)ercentiigej3 of studept*. Hi perc<^nt of the 
• IJi-year-olds and, 47 percent of the 17-year-olds, ignore the d^>cim*al point, giving an 
answer of 50.' '* ^ ♦ 

Only !J5 pt»rcent of.the lI^year-olds and 5H percent of the 17-year-olds know ^hat 
p<»rcent HO is of (>0; only 8 |H»rcent.at age 13 and 27 f)ercent at age IJ can calcul^lte 
what four percent of 75 is. ' » 

About one-third of the 17-year-olds do not realize thaK5 percent m<ians 5 out of 
100. Forty- (line jwrcent of the 13-y ear-olds and 58 percent of the 17 -year-olds know 
that moreUhhn 100 percent of a number is greater than the number itself. 

This provides a brief oviTview of the curi^nt ley el of (riathematical abilities 
I^)sse8se<4 by young Aniericans during the 1077-78 school year. But has the perform- 
ance of sti!dent8 improVed or dtH^linerf* since , the first mathematics assessment coii- 



(lurtod (luiiiiK ihv i:(^\nH)V yi^i\v'> To an.swtM- thin (|UOh(j()h, Natioiuil Ahhivss 

iiUMi^ hiiH iiirUiihHl i\ iuimiImm oI UtMns in IxXli asHOHHiiuMitH 

'V\\v asst'HsnuMK (Jnta sJiow (Jiat overall ina(h*Mnntii\s ai'hi(»v<^MU«»n( haw doclmiHi 
oyor (hr five year (un«» span On (}u» avrrngo, 17 yoar-olds m VMH |H»rf()rmoH 1 
|H»rrcntaKo |K)in(H lowrr than 17 ycai -old^ in n>7;i,^md l.'J voar oUlH iKM-rornuHi 2 
IHTCOhtaKc |K)in(H Uywvv than 1 :l yrar olds Hvc yoar.s U^fbrtv 't\n- d(»nvaHt» in yoai 
olds iK'rfoiiiuuKv was ixixnii 1 |HMc<MUaK'f |H)in( !U)W(»V(m\ valiiahlr inftiKhtil aVr 
KniiHHi wh«Mi ont' ronjiidors (h«» msuHw lor i\w various C()n\j^)iuM\Us of niatluMuatics 

WluMi onr ronsulcrs i\w art»a of nnUluMnatir knowlrdK** whkh inrludoH itoins 
s(rossin« rorall and rtHOK'nition ol tacts and doHnitions, tluMV is esmMitially no 
tiianK** t»u» |hm Ibrmance of 9 r , and 17 yoar olds Mwron ^!>7:i and ll»7H 
Within the area olHiatlu'matiral knowlrdK't*. it is inttMostiiiK' to note tliat knowUnlKi' 
ol MH'tnr tcrniinoloK'v iruivasi»d siihstarUinlly wUiU- knawlrdK't* ol Knglisli' units 
appears to ho diuiinin^ 

When om« (»xamint\s i\u^ an»a ol niathtunatioaj skills which involv(\s the ahility to 
luanipulato n!ath(»matical syuilmls or* us<» an al^jorithiu (ok., adding' a coluinn \)i 
lUinilH'rs. r«»adinK mroraiation Iron! a tahic, or solving a K^vtMi equation), the |Hm' 
forniaaoo of !» year olds renii^nis unchanKi^d l>et^^'eeIi the two asHeHsnients At a^je \:\, 
tluMe is;n 2 jHMcenUiK'e |H)int decline; at a^e 17, there is a T) jHTcentaKe iK)u\t Yet 
the declines lor teena^'eri* ap|H»ar to Ih> tied with their dirHciilties in working with 
fractions, decimals. v>hI |XM'cents. 

'I'he area of mathematical understandinij involves tlie ability to grasp the princi- 
pies underlying various knowledge or skills; it often requires students to translate 
knowledge of skills f rom oiTe forn\ to another. Thirteen year-olds declined 2 iXMvent- 
age^ l><)ints and 17 year olds declined 1 iHMceiitage ix)inty in this area 

The final area to Unconsidered is that of mathematical application qr problem- 
solving TrobltMn solvi^ng rtH^uires the ability to -tJet ermine which fact.s, nigorithins, 
or understandings are relevant as well as the ability to ripply the nee<led i-ocosties. 
It iHMhaps represents the ultinmte goal ol nuitheniaticH education. In thiParea. 9- 
yoai -olds decline by <i percentage iKiints, l.'i-year-olds by 11 |H»rcentage points, and 17 
year olds hy I jHMrentage |H)ints during the five years Ix^tweeg asseasments. 

The data presented al>ove dewcriU* the iHMlonnauce of the nation at each age 
level How did some of the differtMU re|K)rting groui>^ do? 

At each age level, males a!id fe»nales showtnl virtually ideiitical diH^lineH in 
(HM'fbrinaiice U'tweei^ and 1!>7S ,Thus, differences between males' 'and females' 
achievenuMU remainH constajit over, the Tive-year |H»ri(xl. At ages 9 and Ki.Hhere 
are no differvnces lH»tw(HMi overftll average |H*rforinance by males and females. ^\ 
"Ko 17, nudes have alnuit a 1 jH»rcentage. |K)int advantage over fehiales in overall 
mathemal^ics achievement. 

Black studejds at ages 9 ami i;^ |H»rformed closer to tht' national level in the I97S 
assessment than they did in While black 9-year-olds were, on the averages IT) 

IXMTentage |H)ints Indow the national level of performance in I97:i, current rt^sults 
show them to Ih' 10 |H*rcentage poiiiUfeolow the nation. FJIacks at age whose 
|H»rlormance averagi^l 21 p<»rcontage Tmmtii bt»low the national level in I97:j, in 1978 
narrowed tl^ gap to 18 ptTcentage points below the nation. In each asttt^sament, 
blacks at age 17 [HMfbrmed, on* the 'average, almiit 17 iHTcentag^ |)oints below the 
national level 

At ages 9 and 111, the differences lK»tWeen |H»rformance of studentii living in 
economically depressed urban areas and the nation also bi'cjjme smaller between 
the two mathematics assessments. Nine-yeur-olds living in such communities por- 
formed III ptMcentago iwint^s Udow the nation in 197.'^ but only 9 points below it in 
1978 Perfbrnmnce of Kl year-olds livitig in such areas averaged 18 tHjrcentaK^ points 
Mow the nation in 197^ and 14 Dt»t;centage points btilow it in 1978. Perfarnumce of 
17 year-olds living in economically depressed urban areas averaged about 12 |K»r- 
centage.^H)ints Indow t he .national level in each assessiajMit 

Wh^n tlu* r^vsults of the mathematics assessments aH^considered. with the previ- 
ously re|H)rted changes occurring in the areas of reading, wfiting, science, and s(KMal 
studies citi/.enship. the following observations can be made: 

1 The changes (XTurxing in the educaticftial achievement of the nation's youth are 
complex It is not a simple, overall decline as some critics of American education Imve 
clainuHl Kor example, in the area of science, the dtn^lines ap|H»ar to have ta|)er(Kl off 
at ages 9 and \\\ lnd(H»d, when one looks at science in terms of biological and 
physical sciences, one finds that 9- and l:^yearold8 made gains in the biological 
area which are offset by declines in the physical sciences. While the pt»r/orinance of 
l7 year olds has continued to decline in science, the declines between 1977 and I97:r 
are smaller than those found U^tween I9(;rand VMW. With the exception of nuUh- 
ematical prwblem solving, 9-year'Olds itre oithor improving or remaining constant in 
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thfMT iMTlonitium' ui wntni^;, UNiirinf*. ai\(l inatht'inatics li\ tin* \\n*i\ oi' i(Mi<iiiif;, 17- 
yriii olds have slu)wn nnpi ()V4'ii\(»Mt v,'\i^i*t\ dcaiiiif; with th<» most haHic of K^atiing 
tasks Whon ronshl<»rinf» ajl aHjMH'ts of rtwuiinf;, the ixMfbrmanci* ol Ml and 17 y<»ar 
olds show<*(i litlU' or no (iitlrrt'iirr lM'twOi»n l!>70 anil l!)7ri,. h()w<»v<'i'. downward. 
tri»i\(ls wfr(» found fpr Inith t(M'naf»(» f^roiips wIkmi l<H)kiiig at ihloKMitial c'oin|)n*!i<Mi' 
sion and n»t<»n'nc <' skdis All ihicC ixuv ^vo\i\^n showed (hu'lnics in |>r! tbVnianr**' ni 
thf arfAs i)l stK'ial slndn's and rit i/rnsfiip 

,i».'rhf' disc rcparn y. lM'lw<M»n th<» imm Ioi Miaiu <» of r<»rtani f^roupH ot slu<l<»nth rtnd 
itational av4»ra^(» stdl t<Mnanis a rntii*al piohUMn Mow<»v<'r, tlu' nHsoHstntMit <iiita 
d(M»s providi* .'♦oini* <»nroiu aKcnuMit h('r<» At 17. stud(*n(s fVoin disadvanta^<»d 

urban ar(»as showtMl approxitnat<'ly a T) |M'n'(»ntaK<* |M)int nu rras** An<l thoHt* whow* 
parf»nts had no hi^h srluu)! i»din*ation Hhom»d a 4 |Ma(*<Mita^<* |Hunt incroas** in ihr 
most hiisK*" ot^^rcndinf^ skdIs At a^t* W stiuicnts tVoni disadvantnf;<Mi urhau arvns 
showed nuivas** ovm twice that found for all 1> year olds. Wlien on<* a^lds l\w 
n\atl\iMnatics r(»snlty \\) this, it would ap|MNir that th<M<» is a iwsitive (df(»ct IVoni th<* 
ron\hined '<*ffort,s to nnprove cduoatioiud iMMu^tlts foi tin* economically cliHa<lvan- 
ta^ed 

'A The n\ii^jor [)rohlen) whuh ap|M»ars to Im» d<*v<dopm^/ ih not a lack pt the most 
hasi(^||dls. such as wriUuf? jncchanics. matluMuat leal knowhHig*) fmd whole numlM»r 
cont^^itioii; iea<hn^ for littMal coinprtdnMision, ta|t rather an inahility (<> apply 
th<»H(» skills 'V^xr data mdicaU* that studenti^ can handh* the nu»c!ianieH of writing;, 
whole t\umlHM: .(Computation and nnitluMuatical fact^ (uardofmitionH, and thi* literal 
i(>adu\^ tasks IVclines ap|x»ar mi the liij^li(>r ard<»r co^jnitive skills- inferriiiK from 
what IS read, overall quality of writ iiij^.* and inathoinatical problem solving and 
this IS th(» lev(»l to wliich we must address our concerns. ^ 

Chairman Pkkkins. All right, our next witness is Dr. Esty. . 

Lot me say this hearing is so intort^ting that I would Jik^ to be 
able to hear. every witness, every word, Imt we- havi? a caucus over 
on the House tloor at 10 o'clock, thtv i^>n\(>cratit^(;^aucus, so Mr. 
Krdahl will be in charge^ \ ' ' *. . ' 

I Discussion off the record ), . *• ' . , ^ 

STATMKNT OK DK. KDWARI) T. KSTY..S>:NI()K ^*:}^KAKCa^SSO- 
(IATK. TKArmm; and i.kaknin(j iMUMJUAM. nationai. in 

STITIITK OK KDIK ATION 

Dr. KvSTY. Thank you, Mr. Chairman. 

My name is Kdward Rsty, and I am a senior associate with the 
* teaching and learning program of the National Institute of Educa- 
tion (NIK), where I am leader of the mathematics studies team. 

As- Voii kno\Vf^NIE is the principal Federal- ageilcy concerned 
with J^upporting research and development in education, and in the 
1I)7H education amendments; lodged responsibility lor supporting 
the National Assessment of Educational Progre^ in NIE. 

I am accompanied by Jeffry* Scbiller, who is^ Assistant Director 
for the NIE program on testing, assessment, and evf^luilttmi. 

I wc^uld Hrst like to summarize briefly a few ot/the highlif^s of 
the latest NAEP mathematics, resists: One, most children cary do 
^mple whole number computations accuratel^^ two, there 
weaknesses in more diffcult computations, with idaction^, decimals, 
and j)ercents; three, children have more difficultt in applying com- 
putational skills tban they do with the skills themselves; and four, 
there are weaknesses in higher level skiUs. ' 

As you know, the first matht}matic assessment wa^ done in 1973 
Mr. Chairman, you have sumtnari/ed the slight overall drop in the 
mathematics score that we have s^en in those 5 year?. 

As Dr. Frqb'es mentioned, it 4s encouitiging that w^ are closing 
somi^ of the gaps.. The scores of blacks', especially of black IKyear- 
olds, have improved. In 197(^, black ^-yeai'-olds scored 15 percent' 
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bte bw ihe nati<rtial avenige, while in 197H they were 10 percejit^ 
below. Black i:{-year-olds went to IM ptMceiit from 18 perceiH l>elow 
Black, lY-vear-olds were 17jH»rcetit below' in both assess meiitH. 

Ihere have btienlimprovebenta in areiia lor all populations. Kor 
example, dramatic gtiina "Mftre- jjhown jn knowlege of the merit, 
system imyxsuremont, ' . • 

. Whrle it is certaij'ily propter t« be concerned about the slight 
ovjitrall drops in perlormt»nce, I ahi more concern«d ab<)Ut i-be.tre- 
. mwidous disparities among grmips. Kor example, ^hile blacks have 
■'^"^y. "VI"'"^*^'P<^""ts over the past 5 Vears, still they ^HMfm m sig- 
mtic/intly Iwlow the national avera^fe at all ago levels. 

;(^""^*^^-'" \way of separating the popukition into groups is by 
INA*J 8 type ot community—advantaged urban, extreme rural, and 
disadvantaged urban. At all three age levels, childreir from advan- 
taged urban areas score better than those from eitl\er of the other 
tWo groups. But while th^i relative perform{ince of the' extreme 
rural group improves with- age, the relative |)erformance of the 
disadvantaged urban- group actually declines with age. 

Another area in which differences in blacks and whites appear is 
m takiijg courses. NAEP gathered' data on what a)ur8es the 17- 
year-olds had taken in high school. Seventy-five percent of the- 
white students had taken algebra I, While only 55. percent of the 
bRiQk students had. Similar differences .are apparent; in eeometrv 
and algebra II. < . 

I think that the most startling indication .of the difTeKcnces 
ainoiig groups. 18 that white 13-year-olds scored better than black 
and Hispanic 17-year-olds. The same differences occur among types 
o( communities— 13-year-olds from advantaged urban areas scpred - 
better than l7-yt>ar-old8 from disadvantiiged urban area's. . 

It is very difficult to pinpoint, the causes behind the overall drops 
m performance in mathematics over the past 5 years As Dr 
Forbes indicated, there might be all kinds of social factors that 
might be contributing—possibly TV viewing time to increases in 
the numbers of single-parent families. As far as mathematics itself 
18 concerned, the biggest change has been l^e backHo-basics move- 
ment, m concert with the increased use of minimal competency 
tests. ' 

In particular, we see the following trends: There is now much 
more emphasis on computational algorithms, that is, rote, proce- 
dures for finding <uiswers to computational exercises, and on other 
prS)leim** Pf^edures. For example, different kinds of percentage 

Word problems are now streamlined to lower reading deWands 
lexts are organized so that word broblemis at ends of chaptfers use 
whatever skill wafe just taught in the body of the chapter, so 
students do notyfiave to think' through the proj)lem to see what 
must be done. These trends are encouraged not only by the back-t6- 
basics movement, but also by the content of some minimal compe- 
tency tests. I- ' ^ 

• Furthermore, higher level skills, like estimation, are not suffi- 
ciently stressed. Often students are not allowed to go on to higher- ' 
level problems until earlier skills. are mastet-ed. This'Umits expo- 
9ure t<> a wide range of mathematical situations that they might 
otherwise encounter. 
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I want to tnontioii a lolatvd' isHUO» even thoagh it may have little 
to do with \Uv declines, rhoro haj5r lH»on no concentrated effoit to 
improve the (J^ality of matheinaticH teaching during the last 
years. Indeed, many elementary teachers have taken rto mathemat- 
ics beyona what they had in high 8chcH)l ' 

In general, it apiXMirs that what js being taught what is binng 
lealned- We see this' in the satisfactory }HM'formance on the lower 
,U»vel- ^ikills. the great improvement in knowledge of the metric 
system, and' unfortunately, in the drop in |>eru)rmance on the 

^ higher level problem solving skiHrt. 

My own iHMSonal vie\v is that the back-to-basics moyement has 

' carri<H:l with k 'gome attendant costs. People^s attention has beim 
dirt»cted toward the lowest level skills, often in connection .with 
paper aiul |>encil computatioli. Thif^ is not what we need today. We 
need expanded notions of basic skills, much as the National Coun- 
cil of SujHMvisors of Mathematics has pro{K)sed in their position 
paiHM' on basic matbenmtical skills. 

1 didn't reali/e that Shirley Hill was Koing to be here loday. She 
is (he president of the National ('ouncil^ of Teachers of Mathemat- 
ics But I wijint to quote from something that she said very recently 
about the ass(^\ssment results: . 

Tin* im»HcaiM»bU» ooiu lusioii io Ih» dnivod (Vom'tho rcHult^? of tho 84H*ohd iiatioiml 
iiHsitsisiiioiit ot niathiMiuitics is that tluMo '\n a critical iu^jkJ for atUMitiun to higher 
onltT coj^iiitivi* skill.s Ri*j^m>ii(ii^;. aiialy/liiK> t^tiiiiating. HtMectiiiK appropriato infbr- 
inat'ion. niul inferring, those an* basic Hkills that an» esHtMitial to (no oHootivo 
ap()hc?jtion of nuit hematics 

I have attached conies of the statements from the National Coun- 
cil of Supervisors \)f Mathematics and the president of the National 
/'ouncil of Teachers of Mathematics to my statement, and hope 
that they will be inclqded jn the hehring record 

IThe information referred to al^e follovus:] ^ 
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NATIONAt COUNCIL tUINIIIVISOIIt Of M/^TNBMATICt 
. M91TION PAPmm ON 

V BASIC MATMIMATICALtK^itt - 



INTRODUCTION 



I ho 1 tidOiitly pnpuiiir !»!v..y<in MlK h tt) n 

h.in htit tiDiti M i.iriyin^; i »y of iiirt'»v ^vru? ptt'i i»rvi» <) muni 
lt>i I HMilio t Itititjrts HI i>iJti( niinn I ni* ronirll ,l hoiwl 
th«t hun giiift i (. DnMildiithld nmriionlui" iVM] Miin 
imliflt*Ml ifiunrtfirtH l(M p»o(jirtii>-j nmf i»v«lu(i!«0'»i whu h 
iMn^hiiSi/(i niii lowly .lofiiioii HKiMri , 

Mrttriyodilit H ndiii ilttirs ririt) tf)(u))vOvO» iir^JlM 
, (•(>n«nhif nhli< pio^njin fiom |ii>iwi{m of tuUn Alum 
lttVJl»liltUiiiH iind cMi/Dris yrv>tjp:i wr^) <iu« »J»»r)i,»mInHJ 
innti ii( lituiiil |rit>yiiir>is wr>ii n wili vjdiCiintoii nrtHi«n 
ln>o i>t t oiHptiinh.tixil skill'i l(>/ii](>i-i II) i;i,itriyintiin s 
♦>(Ju( jltitHi rtiivit t>ypi i>sHO(> <i mn»it far ( hiiifyrng \vl>.ll ,»H« 
Ifto tuVJtt iKill!! iiOdiJod l)y nluilnnK wr)(i liopfi lo 
f">jli|iCiI)iilo nut < OSftfllfly lit rttJwM HOf M»ly 

I III! r>nilOW ilnf iOtliiW) ()l hiiHii 4kill% wfui fi (U)ii)1Il>4 
iiitlllHMiiiilit ,ir V milf^tiUMM p wiU) I i>r>>| )utj|tit»n,il .ifiility 
hrt'i i*viilvtni ii iDMiM itl a(>v(>>4|I fiHi 

1 l>i>t tin»\i) ^^ t»u>s on H!iii>il;|i»Ji/i«il ^,\^ r>it<v<)iii|)i>l 
lnsl'< iind I .)llt)(}(> tinruilii'd (■«,-|n)ir),|tii)nv y 
Mom hoj,*^ lo irn> mstirts tjr |iu> Nnlmnni Asso-.-t 

nwlfHJ^ tiH ill t i>i»ntiihilitv 
..J :i!»JIm\j iJinpha»i(i m JiMtrtpmrtlu tnltic ntion 

(loin t uritriiUini ( i)r)|t>nMti inih ijf tiiMiAt itn>l'iinl-i 

Jim] .'litl>infl|ivi><l 
') iMt MNinoil tis^aioMdsn i>l IIm> npcij tit prttvii'ii* 

ritiiMnJiaf <iim} ( oi>M<i*n^{iitti ^ priH)i<ini') 
(■» I Im wMhtrtpMtad ptihlu ily »}ivttM lo ii uf ^j^i 
Jltiov«> hv Ifin motliA 
Uwi wi.'iPspiiMil pi.hli, ity II) pflrliMiltii r>js g(tr) 
l»f Htt«<t II 1 (iM toi at lu>n hofH govoiontrntdl j.uji«n( tt?"! 
ihJtn Jihoiwil tiiyiirii/iitJonH .MHi ( ou>nniiJify yrcJiipn lo 
lon^ioiKlinq to Hmsn t iiiln th,) Ni»tion«l ln%liltiti> of 
f-(hit jition rtilo{Mm> !r»ii (tio.i nl Unnn ikttis ill n m[\\o\ 
HfiDrtty iriis losnltoil In ,i ijonloMWtf r oo (Wish 
MnthitnnilK 111 Skill*; nml loarrtiog ht'h] m L ik lul ()l)u) 
in Ot tohnf UJrS 

I Im> N^ifioniil t'otirwii of S iipiM V I si>r s of 
MiitrioinjilicH iNCSM) thmn^j pio 19/fi Arw>unl MinHtruj 
lit Alinnla Ooiwgifl mo! m .i s(U»riiil ^ormoo \o (fisruns 
trui Eiu lul C.iinfDioot i> Hffiiw! MoiO iMnn 100 »>MMnhO/^ 
pnf tictpjiltog in ihnl sdsston (><<pr(>^<i(>(J t'lo oooii loi ji 
uoitiotj pnnitior> on Un^u. oMtr^xxAlu nl -ikiirs wlncri 
WOllkl (^n(lt)lli lht>i)i topiovulp n>ori> nffju liv«» l«*Jl(loif fup 
wUhiP irtu^ fi»sp«r!Jvi> «u l>t>i>l %ys»i>M)n \o givp niloqtifHo 
inlioniiio An<1 dmu !ion m iruni Ijisks c.>( ir»)plprnoi>trrH) 
liHSic niallHHunhrs nuit^niin^ iind hi .ippiopnnloly 
oxftiind llip rtofiniiion of i>asic skills N(jnri» by nii 
ovt!fW?r«lrnm(j rurtjonty Uuiy ^m.iruijilod |h»» N(\SM lo 
o.ntuhifkh i\ tank fort p to ft)ii>i(ilii|(> n pt>Sition tin hJSK 
rniiUiiHiHitK ill \k1lly Ihis st^Uoinmit im tl»o itJsuM t>f Uwit 



HATldNAtjEJFOH THE tXPANDtO OtFlNuToN 



Tr>^)m aio mwuy ft)Jl;io^^ wl»y tmnit akill* oitin! 
in till til) Mtortt l^trto t'Ofiipntn Iitin prti^onl 
Ii>r liMoli)On rtl sot r 111 V uuimms thnJy usn t)f jjttrh »kill!i 
iiH I iroatint^ pi tthltHtt nt^lvmg j iittw pi oluij <l(t let 
(>igii'H/iM(} iliiln iiKtUMiiiiit') protiK hhg ant] 7)ppLyir\j'* 
tnjitfionirtlu n It) ovorydrty sittirttionn t hnMQing 

'kmmIs oI ;it>t:ioly lUo t>Mploniun ot thu /iDitionl 
i]uantiljiliv«i tlfihi nut] Uhi aviiilMt)iltly o( t on^piititr^ und 
t.aUulaloiK tluiimnt] n rfMlddnin^) of lh<) nnt^ntiOM (tw 
hnnir iniUhtHnjihr?) ?)kills Id roronmnon t^f tlio 
I'^rttloijijiu y td l ornpulalion niono NCSM m goinQ on 

iKtl jin pioviding lw>th A gooonil hsi of im^u 
ntiUfittiiMlirai nklll^ nnd n d.^nficnlioii pf tl>o hodU foi 

li nn t>)tp(p)dntl dnftnilKni of bnSU' skills 
Any \\\\ ()f hJinit ^ktlln rittiM incUitto (. ompulnlioi) 
MtiwtTvtn Iliv ii^lo of ( o^iputaltonnl tKil(N itt 
r»»il!liOri>Hlit fl nui!jt Iw jiuor> ui ihn linl>f t)f trill 
ft>nliiliiilj^>n^ tlM»y rtmKp in ohd's ntiihly lo i.So 
motlio'natit m Dvi'tytloy Itvtng In i8(il«tioii, 
( i)i»piiliitit)niil ;ikili<i toMtntMilo lidin tt) ono'a nhiNly-to 
pnrlu ipn((> in mamitronin "jo».u»ly roint)in«d nfforttvtify 
witl) Ifir otfuif nkril jiions tbi»y [)icwt<f» tl»! Iivfrnor Willi 
ll)t< h.tmr mnltuimHlK til iU)iftly nmx^ifnd t)y ndnllr> 



OEFINjNO BASIC SKILLS 



Uio NC'SM viMwn Umiv inniheinrttiml akillf as 
fiilltim tiitdnr tnn vitiil nrtins M)«> tni) skill aioa(i nro 
intniipfntiul anr^tnany ovodAp willi Oficl) ott\()i And With 
othoi disc ipitnoH AH nrn t>HHt<: to pupjis difvofOpmon! of 
thp jihilily t^o loasori nffocl^voly in WfrioO SM(int<on» 

T his onpnnd»>(i list m pronont^d with tho t'Ohviction 
tlint innlhnniHtii n odundion inu^l not Oniptiasizo ' 
_ t ontpiitntioniil skills to IIh> ncml*»rt o< olhor crMiCAl «re«!i 
'pf ninttioinntics Ilio ton conripo^^ntn of b««lc 
niiitt)nMtiitiuil skills juo lintix) hol(iw but tho ordor of 
ltu»/r lishng slioiild nyt h»» intofpiotful fls iiulU:rtting 
oitliiu n pruiiiiy of ♦inpoitnnca i>t a noqtmnco for 
l(>rt( lung iwuj Ipnining 

i DitliininoKi jis nocifMy chjingos oiu (dons About 
wtnrlt stkilh nn» hnaic? nino cfiniigo Foi oxnrnpio. lodny 
our Kti^cionts shuufd Innrn to inoiisuru in both tlio 
riintt)rniirv nrtd innlrir Ayntoinji t)ot in tho flitoio thi) 
supiif irari(-n ot tho cuntoninry sy^ttiin witt bo rtu^stly 
Innltii rrjil I More* will iiino tip iruvpAMtng oriiphA^i? on 
wltrn nr»d how to ii»« luirij lri»ld r rtlt viMlot ?; niid olhrr 
t^l<»< troni( doviros 111 MuithoinfitK s 
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!KN HASiy SKIll AHKAS 



I Ml r Kii 



MJ -!» Ihll 



I- .il |wi)liti?r>r \i living Oiil t^<>lMrl)>t.rt■1< 



Pintil«in Solvit)* 

I I.I M.ivi' t'Liiutnyi li. Mill riii'k .|»ai 

n .»! ,»|'|il\'"0 i''»'\iMi%\ ill IJI 

1% iii.i .iiii.i'iiii 

t.. M.r I.J 

j,.t 1 t<i< l.ti«'.l W'f ^^^^1»th.ilA pi.ililii.i 

M . iu.i.., ili.ii.'.i .'N « /ii f.«%i"*ij .lin'Hl-i"!* nn.Hv/ 

I > t..niM.iii»i,j -ji-i^-nt .ii«i'»»i.ii<M\) i.'-*iin«» 

IU«l}> «"«^ .»"'! I1*»I'<0 I'lMll ».l N.ll,ll){J 

pit •lilliiMS Mv^lt<'<ts iii^imI li« IUl iltilO III applv I'Hi MrlC'i i>( 
s-.rti) l.« ii» •it.iKahiJ. 111'. ".(iK.i* lii,.\ iiin^.1 
tin .Un»< ti) iloli'ifMiiu' %slin M htHh <i'" x'lov'H"' "Miy 

^1^,1, ,1,1 iii,u<<il ■>( .iiMviiiij ill loiil.i1i\ I' > •iiti i(iM(«iir> 

icI ilM'v M*!!-.! Oi' Ai'<«t't; '.iil'|l'« I IJlMSt 1. Iii-i-oii'i I.. 



Applying M»th*«i)aUr» to Pvvryday Sltw^iUunt 



. ni|<.il.>;i. il 

I <.|V«' IM 

..lllllMll.tlll 

• li>i|iM>l Ihi 



K, il.lv SlliliXn 
I iii|'n>-*-ii(Wis 



I 1% 1ll1fHfCtf)|«'>l Willi 1)11 

iimI:i iiiiiiiiil iM>'iiin iMnnvM'd 

lll<« ll.msi.lll' Itll'Mt iltlM 

k.iivn flM- i»nillii'Hii»lM ri 
III Ihc ii).(i,|l sitii.Unin. 



Al«itii*ti to ttit* M«ji»U4iiiM«ii«»t ()( Hvaniti 



'Maltu'in.iln .1 

ih()ui'i ii'iu' 

|ill« nil 



ii'.i^t iHlti'i Mii^IilKf'ft H'Slill'.(i 

s.iiMt<i ii«i(is \v " 'mi ' '»linliii)l ■ 
,111 ifHtiii-i aiiit III ( ittM k loi 
111 Mm .iti(]ii>4i'pi.it.iliMn VV>ll 
I .lU i.i.Wi'i\| .|itv'« 1'^ Ml it'lV 



till 



-.Kill • 



Csliiii«tl(i<i mill A|>ptui«iinii(lDn 



MlKll'Ml 

I rit<v tbi >iiiil rii \\t III 
i.(lii)i) i|ii(iiilit 

lt|l« M'iSr)l V I 



...tin 



sMo<iltl Mil «ilil*i ■■> « init inpiil 

III ,il,(1iiiM\ hy lit M t. iiiiii litt«j ittf nitinhiMH 
^Ol)ll> mm)|iI(| Iih liiiii)ii(>S (iM 
(oiiiJIM kli'il.MlM* WOighl iiti II iH 
li>i tlu .wh t pi\il<i iil.li insuM I'l 



(imM (Ml i>i>ii|j(]h f.ii l(ii> {Miip(i*f<i ill h«in«) 



ApproprlMt* CoinpiiUMooat SKiM« 

<-.iii(]iwihL iiiiMiiit ()n<n (ii( (Illy wilti n4l<ii|ii)i) ^iil) 
It.). 1«iin ntiiMipiM iiiMi) ;t>ii} ilivinidii' witi> wlinli> itiim 
|>|||<i .(tMl iloc ll11lM^ litil.iy il ritiot t}f> i i/ud Out 
iMiu] < mMpiM.iiUHi « ninpulrttu'n'1 wMI irtimliy On «l<)nn 
vvitli H'l'ithVwMni Knnwii'ilO'> iin^)l(« iiiqit iiui»'tnir 
f.ii Is ■<• (>Hif)iili.)t iiiiil M>(>nl,>1 .l'illwr)iMi( >s a valuDlilr 
'.Kin M»ufi»\i«i IMOFf unsii'vt'i yiiny mluiitUHUi wl)ii h 
ili>in,iii<| iih Oi|iiilii>it ot .iiiiV ■urupln i.ornpiiMitKiiwwilli 
I iMiunnn ti.ii lions ' ' 



hOi .'luA«< 
hlllltllMM^h I 

I jit t»y Hi/ii <>■ 

mninM in nn 



titVOlMi 
Ml piMk < 



pOK OMti1f|(i 
nhi MiihTIi) (I 



ttiiMiiiii) Oiitti Willi i)irtny 
AlMlily lii 
h'VO»optiU i»i)tj 



Sliittoiiln ritiniilil U)iiii> U\# giioii)|i1i ii < oiunpts iMiiy 
,viU iiPiiil til lull, l.iiii iillv< hvtily iM (Mr t1n«M)i>*'*rtHl 
sv III III I l>«»Y t>»UMiM lirtvi' KiM«WUMl\n» lit t «ii)» optw ^^^^\t\ rtrj 

[ >l hmi pl;»n«. p.)iji»»ul ai ifJ {"•' P«""«''^"'rti n)i)y 

^Diiiiiil hiniw*" (uiMi pi iij»t»riifiH fif ?jiinpiii nnioumttn 
IHpiKMi pnilM iiNii^ llni,^^ | i\jpiiilniJ» wlnt fi HiJftUi lo 

MU..11llMM|ll«M» illMl (\lijhl7lin <i4^tVii)sJ Jthlllll Hu»v 

iDiiNl 111' iiMn ».» ifti i>i|fn/«' ;lili«ilOiHin« urul (JjUti/imt oh 
iinioinj lU'ii'i K ■ ' 



\ 



i) i|iii)if)Mr"i> "iKill 
, iMUitMjM' .ttvi.in* 



^hhlPDib nlKMiid iHi iil)lo l|) 
iiinii I Dpix <lv <tll(l 
l<Mnp(>'>)liiii.> Mi<i)<iiiiDiiM>i<I III JiDvJlo^ <l't<l I nil i«liili<>i>N 
of 'iiiiipir ori«i)s ilMil NoliiDMri i)i i> dlso i}t}UiM)IU)l Stlidlit)l<l 
nliiMilil I'l' ;»t'h' pMiK)ii>»" nM)|l'UWiillliMU III luHli ii)Ol«U 
;liii1 1 ii'.liiJniHY '.yMMms uSir\j llin appropiii)l" lOOl?» 



lUMtIng hit«(pf*tli)0 afiii Contif ucling Tabivi. Chafli, 
Aiul r)rRph« ^ 

MikIiiiiH vIimuIiI KdiUv li«iw li) iCiKl HDil rliaw 
( ,)Mi ItiMMii', liiini >iliiplii t(ltili>'i illlipN I liniltl JUKI 

ipnplis I lu'V •iJii'^ii'iJ nnl»« in romJi'in^ mnmiiiiol 
ii)t<#fn(iliiin imM MtuiM iD'itNigi'ahh' ()i n>i.ia'/i"^fiii lorntV 
li^ 'it'llitut up Miiipl*' l.^l>l•>^ " l><iil'« <Miil ij/nplis 



IJtdig Miilhfinialici (o Pr«dlci > / 

M*ni('»il» M)(u»iu hiniii hfiw ni*'iiyiHn»y'ii;;Lliy.i»3^ ot 
ptitbalniiiv aM' iistiJ Id (JylHtiiiiDo Hir^jKOMlMioiJ ni 
I'vpDt'i I liny 'ihoiiM tiiMiii ii> uhinlilv sitiiatiiinH whOiu 
ininuMli.lh^ past ii^pi'i Hiiu (' lliH'Ji Lfi'l affi'Cl ihft' 
himoil nl liiUiii' ('v»'ni;j Uuiy s^lu/iJii IjO( oinn liiiDilin 
yvilli how itwilhiunalM 'i is o-mmI lo iMMt) iimKo pidlK llUMi> 
•iin l« iK. tiliiiHion ImiOi aMn / ' 



C(f)npii(p' LItafAoy 

. « It I'l iiiipi)itat)i l()i itM ( iti;<ii)'> to iindniHtdiKi wl>nt 
« oinpiiliifS (All atMl <aiiiiiil du Htii()o>>(N Miould (M) 

' awftio i)t ilu' ri)ai>y iiii's \)i i omptiliii niii^iij.mty. ^«ii4 '»»« 
IhiTii ii'jii li) tivnchmy Innmiiui Imnocml tinhsnrlu^i^s. 
ami iiildiiiialioti atDiiiiji' a«ul lotfuwnl IMti mySlKjiM)" 
•(iiitotrndiDU (.oinpiilnis is (.tiittHilniig htMi cnn put 
potSdns witl> i»u MinlMnlaiufijUj nf i;on)l>kit(MH nl 
iJtsniWnnii^yn ^jhv iii(,ti'asit>(} ii9o »>t i:oi»piilortt hy 
\}Ov«iri>iiuH>l ii\(Jimliy. aiiii lninii>n9!i (.loiuanda ~" 
awaitiooTi?) (>i I oiiipiito/ pnos ami liinitaluins 

f ■ . ' ' 
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•AtlC INIllS AND THr STUDENT S FUTUHr 



Aiiytiito Jilopliiv^M iliihiiTliiiii ol iwiMi skills SllOtllil 
«t till 9il< 1(11 tli(i titioi (itioiiiiiv/- tiDtii t*tt)HiiH) iinptii .ilntns 
111 irio ti-\f%llio liiliiiwing (IuH)ii)i>^ «iltiiii iilon (lopm toit 
(•tilt oiiHin iiHHii< hUdtl W'th . vitiitnis .ui rthi ii( sKHt 

^tOWlltipllMMll 



OlfVtLORJ 



HE BASrc SKIll H 



8co(i« ol 
Skill D«v«loptn»nt 



EXPAND to i^KIl 1 S 
M.ll l> ■••ii.itii .11 nk iii^ 
linvi ii>i] ItiiKc il(>st lilt 
iiif JiiHO {tlii'i .1 tUiMin li 

l|ini II MlvH 1* 



V 



POtFNTIAL 
LCAOeHS 

I il)(>li >y r>)i)ii I .irlll iiild 
( iiluiltal t)()(titili>ni|iii?i 
Will I <i l> n (I II II I I) 
'111 IHJM.I .p, H».|H»ll 
■ tt/ilii i|l -iVill-. I i>itliiiiiit 



I >pi< iiiil4viil«i(ii « liHiti iin«^o .ifdomi ttli^oiitf* m >tYUi o< 
wjiy (it luiitiiiiig lit i>lti?tMi\} i)(i(>ur{(MiilMri ti> luiii» t^u 
h.i-.iK nKiII* l>(Ol(>lt^ i>i(i9( hv pniviitdil' ti) iupii| Muinii 
■\^wyiii(| U'Miiiiii^} t(v'o> \\\v> |iii)MiiM (nii\V l(> h4iM( n' 
iiitivi'tiKHit iiiiiy l(W(() («) nil oinphniiiK Om (}(ill II till prill III ii 
lis It Ally 1»» hiiftn 

( #1 liiijLi'y «!■ U'mI pmi (m.ii m 41 vnihlji oplinn hitt M ih 
tMUv (UK* It) inniiv )>(>»^>til<> wnyii to hMiu) iitnjnl luiuuin^} 
.|iMi tti II onli* intotit<il /ind iiiii\«V4iti(i^ in ^Iii(Ii>.iIk 
I dill uiiH} r(<i«loi 1 ( «ii>liiii \^ Int^iriiit ttnn:(iOriH KMlivKluiil 
iiiiii invAli ()MMip pi«>|i>t Is. (|'<">oit HiiuiiliilKiiri n(\(l 
I iHiiiunMitv li.i*)ii«l il« livitin;t Hfif ;uiii)i* «it iitliUi 
«)pli()rn ^hjil I .in junvuli' tiu* ojippi (dtiily huiin Imou 
<tKill% I HitlM«iiii(tl(i t^hiilp Klu(liMit*i (dlty (tilitiMHtlUUl 

h.iM( lunUioni.itu .il ppl^ loM( lioin ^lioudt iititi/o 

tlin full r Aiigi> iW ^ liVilinn nixt niiitoiiiilH ' jiviiitiihlu 
iiK lulling t)ti(t>( lb lMi> uiuilniiki \..^\^ m Un\\\y fiiiridlu 

llxi h'nitiHK^ «>( tiii'iii iiiiittuHiiiitK al uKitts |^ ii 

I itDtUMiiit^ p'Ml t>>'% w'ii« 't it^l|ii)(l^ ll>i«>(igli iitl itf Hui 
.1 >Iiul('iil 1^ 111 H« hoOl tl> |i4iMl( nhli il l(iii<loi>i y to 
nfii|ihoni;i) I oinpnl.UiOn whilo iicgltH ting tho «>|Im>i niiin 
■tKill :ii(ti(% .ll Ui(> ()ln«n(iill]M V Kfvdi ihunl h«i llV(>iOO<I 



I1ASIC SKILl S 

t rii* -.Kilft .Inst i>|ti>il 

Iitl44> 



MINIMAL SKILLS 

1 !M»!lt,".! tKtlK Pfiliiittilv 
I •lltl pill jl ( . . t t . t I I !■ 

it«pii\iji)> til u>fi iitript 

skill.' ait-.(-i .lO'.i I ihi'.l 
liiiin 



CMP^^YMiNT VCHY 
lIKtlY 

I yipluyn»i'»»! iippol 

tlM>lt<|l'i .11 l> pi |tltll I 

.il>ii> ()>).>(s I.I iiiiirici 
I'lltit .iliitn itppi>i1utii 
l.ns .(I I* .ipMti 



LIMITED 
OPPOHTUNITICS 

1 1 ipi»tv»>n»tit 'liKuly 

I\>ll'l>tml .iJl'lMM .lITy 
liiliitiiil l(> U>sv li»\i'l 



CVALl>ATINO AND HCPORTINQ STUDfNT 
PH0QHCS8 • . 



ItlllS 



MINiAaUM esSCNIIALS FOR HIOH SCHOOL 
(2RADUATIQN 



liMMy SfiiiiM nclKutl h{)iii(hi .iiiil ^I.Il^ liiQi'ilnttnos' 
iiid Mtiiilux) l<> iDiHuliitii iiiai'tlniy ol nnniMiijiM dssiuihtil 
ikili'i III (dtiitiiM) ^\^^^ nuiUipnwtiK s .I'l .i i i>(inirfuni>nl l(>i 
hmh s( riiiitl ()( .1(1(1.11 inn In Uhi pitii «>si lli(*y should 
^c>lVilllltr (irifi polnniiiil pilltills .>f iloin^) lliri wilhniii iin 
iippi opi uiio rl^flnll iiin ol ti^'tii sKiH::t II Ihii 
inathdiiiAlK 'I rn(|iiii(iiYi«>M|s nil* ^(>t irididinoiiUy li<^)li 
lli|iii ft Hignilit iinl luiiiilitii nl shidpnls inny ittii tu*/ihl() Ici 
gindiiiitd On ilii) (iIIkm liniid il thi> ninllKMiuilKn 
iii(lidioiiit>ntn .11 1.> -ml Ion low iind nuitlitMnnlu ill '^KHIs IIM* 
ton iitliinwly (t|iftiii>(t tlid i(>siill ( niiUJ (x* il sloiild 
iii.itlHMUnlK n pit>gniiir i (.iimmmiImiIiikj (ix(-l(i<tiv(ily (in 
UminiiK] of low liiv(>l ni.iliirni.ilK iit <{KiMs lliin pnsilion 
pjlp(ii iH>i!tHii ILM onundiKi'i ifoi CoiKjtHiins niiiiiiiiill 
('(iinp(ft«*ii( 1(15 ttn hi(-]h sriTiiiii ()iM(iiititnin M(:twdviM iho 
Kill ( (iiiip(>nti(>i<i (<i imsic skills siat*»d im»m» i nn s(mv() ms 
gtdiloitoiis Ini Miiil(> niul loi n\ S( hn^l sysUtiipi IhnI omi 
('(iiinKlni iiK) Mm i>Mlnl>li'iMni(>ni nt ininnnnni oistMilml 
{}in(jinititin MM}iiii(*n)(>nt'i \ 



Any sy'jtiMii.ilit MllOdipt tk> (l(ivdl(>p tiatiK 'iKittn nuint 
iiiu (Uiscinly tid ( oo^(>i ihmI Willi dv/1 Ida ling imd inpor tm^] 
inipii pinuii»-,*. I 

In (■V'liiMlnii) i(">t iputill'. .Ill* os(mI tn juil^ii Hui 
I'ltiK Iivi'iiiis-t >l llii* insliiK lion.'il piiii cu*) iind to iiMlKo 
ii(<it{ld(l .id|(i<.liin!iit'i in Ihi* ( (imk nldMi luut inHtiiU lixm 
tcir thn indiviOiuil rstndiMit tn gniiiiinl hotli tidncntOis 
.111(1 tli(> piiIitK li^ivc ii('( iipt(iit and iinipli(i»i/d(l (ir^ 
(;vdiiisit ol .111(1 ov(M( nnliit^ii(:(< <n thfi Misoirvi ol 
st and ii I (I I / (Ml lostH S I a ridai (Il / ltd tust'J ynild 
( onipaiisoM'k hiitwiiini Mtiujont^ and ( an piovido a rank 
oiddiiiuj (>f indiviilwatn ;iT honis ni distnrl^ Howovui. 
sliin(lardi/(t(t tdM'i havd siiviMal liiuitatinn^ inrliKJing thu 

Iv'tiOWIIK) 

.1 Ituin'i nrd not ndi dssarily g(>n(>iatdd t(i rminsuru 
n sp()i ili( ot.i|n( tivo pr in»li(i(-tic>nai nun 

t> 1 tip ttt!its nidnMiiu oiHy a naniphi (^1 Itin con^^^^ 
liiat inakds op a piogiani ("oMatii (^uti iv^iUH ^iid 
ni>l inoiisdrod at all 

Mat airi(t Ihoy iii> not sopply SdlfiruMit mloiiiuilion 
ahoiit liow niiich iiiallioinatKS a Aludnnt knows. 
!itnnilniiti/(Ul td»|s nit) not I ho (mpjI instunndntH avjitintilO 
fof idfmiting nuhviddnl pnpil giowdl Othiii altornattvon 
jiK It ( iitdiion lusts 01 conipdtflnry'tdnlit 'iniist hti 
( onuitlomO In ( Mtiuion tnsts. tlonis ningoiifliatiKl winch 
innaitiid liu* ^|id( iIk .ohjonlivos of liio pioginni and 
wliit l> t."it.|tiiis»i thd stddnni s iovol ol manlory of thowo 
ii|)|<)i tivds ConipdIitiK y tdst*^ am dn^ninnod to dolnrmino 
it thu iiidiviiln^l MiiisioKUl titn itkitls hnconsmy lor t\ 
( tti lam pill p(>:io -iiicM as dittiy mlo thu )oh inni kol Tliaro 
nt%(> nnod lor opdit diidod asHOssmnnln socM Iin 
oL>9i*rviitioMM. iiilolvidws iind niamptilalivo taiiks lo 
an^dss 'ikill'i whu li papoi and paiu'il toitln <|i) not 
in(inS(Md ad(>()(ialOly f 

Hnpoilft ol pupil piogid'js will nuioly t>(> inndo Out. 
wliilo standaidi/od toi^ts will piobahly (-onliiuin to 
doniinntn tiin lasting »('dno foi sdvoial yoars. tliMio i*i an 
(iigant oimmI to tingin iiipoittng pnpit piogioss in othni 
tdinvi nu('i) lis roloi inn toKts nnd ronipntoncy 
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I'KKrAKKl) StATICM^NV HY SlllKi.KY A Mh.!.. PKK«n)KNT, NATlOfvJAI. (\)IIN( II. oV 

Tkachkk.s ok Matukmatich. 

national AHMIW^iiKNT OK KDUCATION Al. rH(HilllC8H 

^Tho voHult^ of tho H4»( oiid national aHHOHHiarnt of malhomatiCH loinfoirr tho'*warn 
inifs thut profowu'ioiial oiKani/atioim coiuoriuHi with maniniiatic» tKiiicatioii liavo 
iHHu\ utiowiiug 111 mtMit yoai^ An oxoohhivx* nairowinK oI" tlu» iiiatlieniatiOHftuii icu- 
la ^in tin* naiii^« of "Back to ihv BamcH"— to (h# nuKhtfiiiHtic loainiiiK of roiupntn 
tioim) MkilU iH flotriinrntjil to tho (kwelopnuMit o*4)i;obU»ni solving 

yf\\\U} HtudojlitH diHolaytnl a lairly high U^vol ofHkill in wholo mini>HM ooniputation 
in the nHmiiwnnMit, thou abihtioH to apply th<»w> hRiIIh to tho solution of miliHtic 
probloniH wt)(t» HignifuilVitly lowor It Ih obviouH that thoi'e \h little biMw^lit to Ih» 
KiiiiUHl by v'oiK tMitratiuK i^xtraprdinm y oiToin^j on A^oniputinjj HkillH l^nd miitimal 
coiiiiH»U»nci^H if our graduatrH raiinot «»fTtrtivoly apply niirtrn^iiiaticH in tho i>iar 
world. *Th*» as8i»HHiiuMit ii»»ultii pvofuMit oonvimnng evijthMKO that wc cannot wluiply 
aH*»ume l^at if studtMitrt |H»tfbvin well on toHt^ of Ipwer oidoi .'^ill^, then thoy can 
conwHpK^htly Uf^' tho^y skills in solving roal lifo problems. Ai^dlsuroly, tho latter is 
our prinlaiy objtH'tivo. ,1 

rhroiighout tho NAKP ro|X>rts, ihoiv is twidonco that studoiitH piwood iiiochani- 
caliy'iUK) thoughtloHsly through jTroblonis, tKH'kiiig a faiiiiliar loutino or a rigid rulo 
to ap^)ly In many iiisUincos, a c^roloss reading of^ what is called for is apparent; in 
Othello, one finds a common t'ailuie to note that some answers are not realistic ov 
evon reasonable »Studeiit« often am>ear io lack a basic sense of* (piaiititative- rebi^- 
tionshi|)s While a reliance on drill and rote iiieinoriwition of rules will pimluce a 
good showing on testi* of short term retention, this reliance also creates 41 miii\l set 
that is antithetical to insight into the ess*^»nce of a pn)bleni. 

The'^inescapable conclusion to bi» derivtnl from the results of the second National 
ciHm^ssiiietit of iiiatheirtatics is that there is a critical ikhkI for attention to higher- 
order cognitive skills Reasoning, analyzing, estimating, seU»cting appropriate infor 
niatiou and inferring > these are basic skills that are essiMitial to the eflt*ctive 
apnlicat^on of mathematics, 

The NAKI* mathematics re|H>rt should be invaluable to teachers, mathematics 
tnilicators, curriculum developi»rs, and sc*hool |)olicy^ makers in identifying areas 
where 'iiicreastni efforts are iuhhUhI Korenibtit among these areas are decimal^, 
fractions and jH^rcenti*. All are increasingly im|H)rtant to the development of kiiowl- 
(Hlgeable consumers. As the calculator \hh.*oiiYios an indispensable tool, the under- 
standing and us<> of (U^cimals assumes a more prominont plact^ in probloiy solving 
Furthermore, the disiip|H)inting tuMR^ssment results on algebraic it(»m8 suggest the 
ntHHl to riH'Xaitiine instructional inethiHls, content and the placement of algebra 
courses in the curricjiiluni for some 8tudent<8. 

Uesiwnsible readers of the NAEP refX)rtij will recognize that simplistic judgments' 
about the overall mathematics success or failure of student**, schools, teachers or 
Hociety cUnnot be made from such assossmentjs. Nor was the aBsessmont program 
desigiuHl to elicit such judgment«. If is the identification of strengths and weakness- 
es that will provide guidance to iiiatheiiiatic8^eaching~~not condemnation or praise. 

Hut H he challenge of the asew^siiiuent results goes beyond, the education comnuini- 
ty. During, mivch of this dtnrad^^ public demand and pressure— and oflen, resultihg 
legislation — have plactni predominant attt^ntion on minimal skills. Tests have btwn 
developtni to measure the "accountability" of the education community to this 
mandate. C'i»nstHiuently» inatheitiatics textbooks and test« cotisisting of computation 
and routine word problems liave flix)dt»d the market. 

Many schools and teachers have respondmi to public pressure by focusing mainly 
upon the materials to be testtni of on areas most easily and quickly affecte<l by 
cOncentrattKi classroom efTort. Ix^ss classroom tipie has l>een dovote<i to the process- 
es of problem solving than to routine processes. lnd(H>d, the pathetic new definition 
of tfte ''3-H's" is "rote; routine rt>spons<»s." 

Public opinion should influence whicational choice. But the clear message of the 
,NAKP mathematics reportji is a challenge to the public at lar^je. The public must 
reexamine it« presiMit priorities and weigh the results of a mechanistic rote-skill 
curriculum against the iuhhI— now and in the future— or problem solvers with the 
flexibility to apply their knowledge in unexpected as well as rontiin* ways. 

Dr. EsTY. What is NIE doing? The National Institute of Educa- 
tion has two mtgor overall goals, namfely the enhancement of edu- 
cational equity and the improvement of practice. We pursue theses 
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Koals iti ina(h(Mnatit's tluj)UKh t)()th r<*s<»at'c'h and diWi^lopnK^nt a?* 

Lot iiu* ^Mvo sotno cxainpU^s ()!' \hv ^orts^)f thit^^s that -wi* are 
doini^, Vov vxnn\p\i\ (mu> moui) oC tf^Hoan hViatUH fs >Jor projwts 
that oxaniint' how iiuMnbjMS ol .various nuaority groups Invv with 
niathoi.natics. both at tht* school lovol and also iti adulthoocl. 

NIK al>H) sunports th(* lIt)itiHl States' pait icipat ioti it) \hk' Socond 
Intornational Study ot^ MathtMuatic^ /Pho National ScitMUH* Foun-' 
dation is itwolv<»d in this, t,oo KortunUti^ly. two ol' \hv U^vols in- 
volved in the inttMiiational study aro the >?atn<» as the NAEP popu- 
lations: li{- and -17 year-olds. For t.lu* I'irst tim<\ we hope to be abjt^ 
to get lotigitudinal data on teachii^g techtH(juewS that are most effec- 
tive in promoting niatheinat i(\s learning at those critical ages. 

Another project that is directly related to the NAICP tTndings is 
the C'Omprehensive SchooT Math(Mnatics INogram at the CKMHFI. 
lal)oratory in St I.ouis. ('SMP is a program for children of all 
ability levels iti kindergarten through th<» sixth grado. It puts most 
of its emphasis on the kinds ol' thinking and analytic skills that I 
have just mentfotuHl. 

The program is being extensively field tested with coUsidiMable 
success. Children who are in the program perform on standat^dizod 
computat ion^ests just us well as those who aiv not in the program, 
but they do significantly Ix^tter on t(\sts ol' higher level skills. Most 
encouraging is the fact, .that children from inner-city sections of 
Philadelphia and Detroit a^e doing very well with it. 

The last major project that I want to mention is one that is just 
beginning* NIK is collaborating with the National Sci^ce Founda- 
tioti in a program that is designed to discover tlxe niost efft;,ctive 
uses of the new microprocessor teclftiology in mathematics educa- 
tioi), (Mearly many of the rote skills that we havo'been emphasiz- 
iiig so much recently will be of limited value in the future, when 
calculators and computers will be even more in evidence thatr they, 
are now. It is our belief that the new NSF-NIK joint effort has 
great promise for improving iiiathematics education for all ol our 
children. 

Hiank you. 

^ Mr. Kiu)AHi> [now 4>residjngl. Thank yon very much, Dr. Ksty. 
T\h^ next (H^rson on our list here is Ms. Kathy Dchaub. 

STATHMKNT OF KATIIY SCIIAIHI, ASSISTANT DIKKlTOIt FOR 
IMIOUUAM DKVKI.OrMKNT, ASSOCIATION' FOR SIIPKKVISION 
AND ( I URK I LUM DKVKLOPMKNT 

- Ms. S( HAUB. Thank you, Mr. ChairnuuY 

Mr. Chairman, members of the subcomnvh^e, thank you for this 
opportunity to speak on behalf of the Association' for Supervision 
and Curriculum Development. I am Kathy Schaub and 1 am assist- 
ant director for pr(Sgram. development and .research. We are a 
professional association of more 'than ;]r),()(M) educators, mostly su- 
pervisors and administrators in elementary and secondary school 
systems throughout the country, and as such we are deeply con- 
cernwl with this unwelcome news from the National Assessment 
report on mathematics. ^ 

The finding that the mathematical problem solving ability of 
American secotulary school students has dropped over the past 5 
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years is \\\) Irss {\\n\\ (^isnmyin^^ In a tiino o( incitMisii}^^ ItHhiiical 
s()|)l\js(K'ati(\i^ it i^^ xwoi'O impordwit ihiui i^vor that ihv students in 
oilr care an* not oaly nhlo to .tope with o\^^*yday -diMnands of 
or<hnary coinptHation, hiit arij also pn^pnred (or* the ehallen^^H t,o 
come in tht^f* fiiture schoohijig- anif occ*U[)ations. 

We cannot he sure wliat all the causes of this decline may be» but 
Ihi' fslAMP ^india^^s art* t't)nsistent with a nuiubyr t)f t)the^; studies 
whieli draw similar, if nt)t idtMitical. et)iKlysit)ns. f 

It is inipt)rtant tt) nt)tt\ wt* ht*lu*vt\ that tht* hijs^h selF)t)l students 
*wht) wert* tt\st<Hl in th^s assi\ssnu»^it rt*ctMVtHl their t*lt;mentary 
>eht)t)l training in nialhtMnatics durni^^ the la.te sixljt*s and late 
sevt;>ities. a tin'it* t)r substantia) currituhnn reft)f*nl.in AnitMicaii 
srht)t))s rrt)it>cts suppt)rtt*d by the National Science Foundation iind 
t)thtM* a^uMicies brt)u^^h( tu^H^thiM- univtMsity scht)lars antl classrt)t)ni 
teachers tt) prepare nt^w prt)>^Miuns that were tt»ste(l. reluunl, and 
instituted t)n a wule scale. 

h\ ^tMUMal^rt^at t^mphasis was plact*d on what we term "inquiry 
ttuichiii^^" aimed at tl<*velt)pin^^ stutltMi< ability to think abstractly 
and solve probliMns nu)rt* crt*a]ively rathtM' than strictly by rote 
ct)mputat it)n ' ^ 

1\) tlt^ttM'niine tht* i^tTects of this rt*form nu>vement, the National 
Scienct* Koun(latit)n sponstMed a stM'ios of studit*«. Thv fmdings, 
publisht*d last year, intlicated that mt)st t)f the' programs were no 
lt)nj^er being widely used ObstMvers viyrting classrooms fe|K)rted 
little efft)rt to individualize study and little teaching inquiry. Much 
instructit)n was ainitnl at gt*tting students simply to remember the 
contents of textbt)oks. Many tt^achers told obsorvers that they no 
longer btditwt^d - if indeed they'ever had— that procit)Us class time 
should bt^ used t.rying to get students tt) investigate prt)bleinp and 
think cveativelv about- finding solutit)ns. It was important, they 
argut>d, ft>r student!^ tt) learn the basic skills. 

Anyone wht) does rt^id the NSK rept)rts could hav(\ predictod that 
students wt)uld probably not do well on tests retjuinhiX' higher 
levels of thinking. American schools, sensitive as they are to public 
opinion, have responded to calls for back, to the basics bv emphasiz- 
ing mtThanistic skills tnore than creativity and understartdin}?. 

Many t)f the memberj^ of t)ur asst)ciation oppose this trend nnk 
ct)ntinue tt) press ft)r a broader definition of the aims of education. 
Certaiidy vvt^ are ct)nmiitted tt) the importance' of basic skills and 
we knt)W frt)nK recent research that direct instruction is effective 
for st)me pur{^t)ses. But we alst) believe in balanced education — 
educatit)n that includes both ct)mputational skills and use of those 
skills in rneaningful^ways. * _ 

Mt)st people wcuild pr't)bably agree that students should under- 
stand matht^matics sojhey can use it intelligently. Yet tJje move- 
ment knt)wn as the nt^w math, \vhich sought to make mathemat- 
ics moie untlei'standable. failed tt) reach many chissrooms and has 
largely disappeared fforn the rest. Some aspects of the new math 
may nave been ill advised, but the current retreat to drill on 
c()niputatit)n is surely nt)t the solution. 

One t)f the main rtvist)ns ft)r failure t)f the new math and teach- 
ing ft)r iiujuiry was that teachei'^^ and administrators did not re- 
ceive adequatr^ training to use the n^^w ^)iogranis. The safne may be 
said for t)ther current Federal efforts m education; One new em- 



pha«is jUlor anothor is imnouiicod in WashinKtoii, but with no 
solution lor Uio basic' problem, where will teachers and principals 
find tjie time to learn nVw approaches, or the resourci^s to iniple-' 
inenl thoin? ^ . ^ 

Another natioiud ntudy provides rtonie clues as to what should be^' 
done. A survey by the lumd Corp. showed that many sfX^cial pro- 
jects o|HMated- with Fedepd funcfs did not briuK lasting cfhanges in 
the school districts where they were attompted. I^uid investigators 
recommended a dilTerenf strategy for F*ieral eliorts to improve 
education Rather than sponsorinjjl^a host "of categorical programs, 
each with its own assumptioiu? ^uid regulations, the federal (iov- 
ernment should' strive to build the capacity of local school districts 
to manage the process of comprehensive change. In short, more 
Kedejal funds would be directed toward providing training for 
teach(Ms and administrators. 

The Association for SufH^rvision and ('urriculum Development 
supjK)rts these recommendations. Categorical funding of innumer- 
able SfH^cial emphases has contributed to fragmentation and demor-* 
alization of American education. The b^^st way to improve educa- 
tion is to improve the capabilities of individual educators and, the 
schools in which they work. ^ * \ 

Kxisting services designed to help local school districts should be- 
continueci and made more accessible. For example, the National 
Diffusion Network's collection of education "programs that work'* 
includes a number of natiaiudly validated mathematics programs 
that have already demonstrated succt>ss in teacljing problem solv- 
ing skills. Before teachers can use such programs effectively^ they 
need thorough training. 

Hut first, they have to be'^rware that such programs exist. Dis- 
semination networks have been established to provide information - 
ti) educators on mai)y specialize<l topics,' but they .are not well 
organized or coordinated. One of the first priorities of the new 
Department of Education should be to consolidate these informa- 
tion services. ■ 

A common concern of the consultants who reviewed the National 
AsjR^ssment findings was that mathematics textbooks do , not pro- 
vide enough practice in problem solving. We would encourage the 
National Institute of Education to analyze the most widely used 
texts \o find out if that is f!rue. In ^oing so, let us keep in mind 
that the development of t(?xt material is not a one-way street. 

Publishers print What will sell, and what schools are buying 
these days are the basics. In other wprds, the quality of materials 
is partly dependent on the attitudes and professional skills, of those 
who will use them. 

Tha^Vings us again to consideration of what the Federal Gov- 
ernjMjHIcan do to strengthen American education. I believe the 
mo^^roitful strategies are those which make information readily 
available, whi(5h improve the capability of local school districts to 
manage the change process, and which provide for cojrtinuing pro- 
fessib'iial training for teachers and other educators. Thank you. 

Mr. Krdahl. Thank you very much, Ms. Schaub, for presenting 
Dr. Ebersole's testimony to us this rtiorning. Next, we will hear at 
this time from Dr. Shirley Hill. 



STATKMKNT OF DR. SIIIKLKY HILl., PKKSIDENT. NATIONAL 
C(>|IN011. OF TKACIIKKS OF MATHEMATICS 

Dr. Hill. Thank you, Mr. Chairman. 

I would Uko to thank the subcommitt^ for the opportunity to 
appear here on behalf of my organization, the National Council of 
Teachers of Mathematics. 

I would like to say that ^6 in that organization in mathematical 
education [irofessioiially. did welcome the NAEP publication of 
resultJi. not bej^awse we were pleased with those results, but be- 
causa w#tl)ihk it is extremely important that pericxlically we have 
benchmarks of this kind, that tell us where wp are, what our 
strengths aii^tf weaknesses are. ' 

1 was rathpr disappointed, in fact, with the media coverage of 
those i^8ults> l>ecause of the preoccupation With decline only, and I 
think 4he m^jor f#e88age of those results was not in evidence in 
most of the media coverage. 

Thyse are thj^ kinds ^of things that we in our profession have^ 
been trying to warn agtvinst, frankly, for sometime. 

Looking at change, whether it is decline or increase, . has to be 
analyzed very caretully I think. First of all, the items that measure 
change in this test cornstituted only a small part of the total, and it 
is easy for averages to be misunderstood unduly by atypical results. 

But more importantly, secondly, using increases in te^t scores as. 
a sole criterion for a success fails to take into account the feet that 
the needs of society change over time. 

To us, the important message of the results oT the NAEP rfissess- 
ment were the clear indication of a pattern of strengths and weak- 
nesses and i\ clear reflection of where emphasis is currently »placed 
in the instructional program. As you heard, the results were gener-^ 
ally good in the computational skill area which for many people is 
the third R", but the results involving the application of those 
skills, to problems, whether routine or nonroutme, were dismal. 

Evidence of higher order of ability, such as reasoning, inferring 
or in simple estimation skills was notable for its absence. Surely it 
id clear tnftt expertise in skills such as computation is of no value 
unless the student can apply those skills and the knowledge 
learned to the solution of real problems. 

I will say the results of the second assessment came as no partic- 
ular surprise to those^ of us in the professional organization, in 
mathematics education. As early as 1974 and 1975 there was an 
NSF fundted study by a National Advisory Committee on Math- 
ematics Eoucation that at that time noted several years of a very 
narrow emphasis in the schools on computation, symbol manipula- 
tion and mechanistic learning. That report warned of the danger of 
informing problem-solving ability and the ability to apply skills. 

It also >yarned that excessive attention to minimal competency 
could result in those minimums becoming ceilings of performance, 
and I think there is considerable evidence today that that is indeed 
what has happened. • 

This limited ftxHis that has been described by several Jpeople in 
testimony has been building over the entire decade. Dr. Esty men- 
tioned the National Council of Supervisors of Mathematics position 
paper on basic skills. That is an affiliate of my organiza» And 
in 1977. under contj^ct with the NIE it published iw position 



I 

i^^niotM*. which has bo^n adopted by the Natjotial Council of 'IVachors 
of Mathematics. ^ ' 

It urfjed a broadening of the definition of basic mathematical 
nkills to 8uch things an problem solving, applying mathematics, 
estimation, computer literacy, .and several others. 

I do believe that such suggestions wfij&h came prior tj) the publi- 
cation of the NAKP results have fallen largely on deaf ears. The 
reasons are undoubtedly complex but one of them, 1 believe, is the 
present inordinate influence on the curriculum of tests of minimal 
compt^tency. * * 

I hasten to add that neither I nor my jvofessional organization 
oppose tests^ but we consider th^^Hl^ily one component of evalua- 
tion, and, even the best of them are restricted in what they can 
measure or predict. 

Article after article in our media today d^^monstrates that the 
sole public criterion for school success has become rising test 
scores, and I do not think this has bjeen accompanied by a careful 
examination of whether we are testing those things 'that we think 
should be taught. 

A goal bf high test scores only makes sense if the testes measure 
. the abilities that we are confident will be needed in the f\iture, and 
I wonder how many who are pressing for higher test scores know 
' the contents of those tests. ' ^ ^ 

The NAKP data is terribly important to us because it cl6es go 
•beyond the kind of things that might be taught in the simplified 
version of mineral tests and present textbooks, and I say thank 
gcx)dness and the Government for that assessment of NAtlP. 

1 believe that we come to a situation W]f]iere what is happening in 
the schools is that the thing that is most easily taught and most 
easily tested is dictating the major objectives, and this is turning 
the educational world on its head, because ideally, we should select 
our goals, then try to achieve them, then try to measure them, and 
then try to test our success. But I believe the means to the end 
have become the end in themselves. 

It would he bad enough if we Nvould simply conclude that this, 
devotion of excessive instructional time to mechanistic skills is just 
not leaving enough time for those experiences that develop ability 
to apply those skills, but I think more devastating is the likelihood 
that the very methods we used that have the greatest payoff in 
short term testing, that is, re[)eated drill, extensive drill on routine 
techniques, mechanistic learning of formulas* are in fact counter- 
productive. They are" counterproductive to developing flexibility 
and adaptability, and these are the things that characterize a good 
problem solver. 

One of those is being familiar with the idea\)f mindset that an 
overly routinized drill engenders. 

I believe that it is true that the NAEP results can be seen as a 
reflection of a response of the schools to perceived public mandate. 
Certainly many people— and this includes many of the. publics 
representatives — interpret public opinion as calling for a return to 
the old 3 R*s, and that translates into math, to computation, and a 
few routine word problems. Evidently the schools are doing well in 
this limited domain, but it is not enough, and I think that message 
is the one that needs to go to the public. ! . 



I have h('en askod 16 roHpond to what our organization^is doiriK 
al)()ut this situation^ I am' pleased to be able to do so, because wo 
have been putting considerable effort for many years into encour-f 
aging a bromi c ()nn>rehensive curriculum, and^l ^an provide lottf of 
eyidence for that in |>tu>grams of our meetings and conferences, 
r<^plete with ideas for tei^iliers on problem yolving applications. 

Many of our publications hdve had s'jH^crnl issues on problem 
solving, minimal compi^teiicy,' the testing issife, calculating Organi- 
zation. Our 1\)1H yearlK>ok W4us on the propter place of com^JUtational 
skill. Our yearUwk was on applications and our 1980 yearbook 
will be on problem solving, ». ' 

Let me mention two ways in which the NAEP data are particu- 
larly important to uj^: We have been funded by .NSF to provide a 
series of interpretive reports of the data to disseminate the uifor- 
mation widely, to audiences not only of teachers, teacher educators 
and researchers, but to the general public as well. 

Moreover, in my view, is the use thai we are making of the 
NAEP data, along with a good deal of other data, in the develop- 
ment of an extensive set of recommendations for the mathematics 
program of the IDHO's. We are putting considerable resources into 
this effort and this is probably a unique effort historically in that 
we have never had such an extensiVie data base on which to base 
professional recommendations. 

There have been a series of status studies in recent years on 
what is happening f\\ the classrooms. We have a good deal of 
assessment data, particularly the NAEP data. Thus, these recom,- 
mendations can he based on reality. 

But in addition, the National Council of Teachers of Mathemat- 
ics has a project funded by NSF on surveying many sectors of 
society on what they believe should be happening in mathematics 
education, and 6ur policy recommendations will h^ built on that 
very extensive data base and released in April 1980. 

This position is predicated on a couple of ideals)^ one of which is 
that everyone would have input into what happens in education, 
but that position is predicated on an assumption of a well informed 
public, and we believe our obligation is to help form public opinion 
about these recotnmendations. 

1 will sj^iy to you this is not easily done and I feel strongly that 
one of the important roles of Government is to help in facilitation 
of that process, to be able to get such responsible recommendations 
to the public whereVesponsible decisions can be made. 

1 was asked also to respond to what Government mi^ht do. I 
would like to summarize very briefly some of the things I listed. At 
the Federal level I hope that we will have help in what could be 
pt^rhaps an important national conference involving representa- 
tives of all major sectors of society to study critically and imple- 
ment recommende,Uions such as those I have described we will be 
publishing in the eighties. Certainly we have the funding structure 
in p)lace to fund serious research efforts to an analysis of problem 
solving abilities and to a determination of the ways these abilities 
are best learned and taught. 

I agree that vife should have considerable effort in funding within 
service institutes for teachers and new imaginative teacher educa- 



tion^roKrtUTUs to ^y'tM)are toachors coinpi^tiMicy to develop probUmi 
solving abii'itie,^,. - ^ 

At State and hn-al levels 1 think it' would bt* aopropriate at this 
IH)int to have task fbreeft nuidi'^ up of parents, teacnurs and officiala. 
to examine the enect.s of mandated testing on tho mathematics 
program. I think there should be a tnatheinatics* si^^ialist in every 
State deoartment of edu(5ation au,d every school district: ' ^ 

I think districts should be .encouraged to support professional 
Itave days for teachers to attejid professionaj meetings and semi- 
nars, /Fhey are the least exjHMisiv.e and most valuable form of in- 
service education . 
,,^1 think hK-al districts should develop teacher support systems to 
work with those [hmsous now teaching mathematics without coin- 
plete (lualifications, and i should mention that there is a current 
.'shortage of mathematics teachers 'that is growing steadily worse 
and that many people .are teaching mathematics in the secondary 
schools without the recuiigite preparation. I tliink society and its 
representatives should find ways to attract candidates into math- 
ematics teaching and retain the current supply. 

In addition to an increase In |XH)ple entering mathematics teach- 
ing, there is a drain on the mathematically comptHent into higher 
paving fields. ^ 

Finally, I think we need to develop good home school coopi^rative 
programs in using fiv^Kdeveloping technological schools to teach 
mathemiuical problem s6]vit\g. . 

In my organization, we ^ig prepimHl to throw our resources and 
energies into such a massive cooperative effort and we believe we 
need the help and tho facimating effect of Government agencies to 
achieve a balanced sensible mathematics program. If eacn teacher 
in th«F=^country were to agree with the position I have taken, that 
alone would not be sufficient to change school mathematics. 

Thank you. Mr. Chairman. 

I Prepared statement of Dr. Shirley Hill follows.) 

PUKfARK!) StATKMKNT OK Dk SlIlRJ.KY MiM., PrKSII)KN1\ NATIONAL (j6UNCH. OF 
/I'KArilKRS OF MaTHKMATICH 

In K't'»t'>»'. the ^nodia coveraKo of the roHulta of the HOtond imithomatics HHsess- 
intMit of the National. Asweiwuient of Kducationa) Pro^resa (NAEP) niisHwMhe meet 
iiu|H)rtan( ineiwaKe of the ro|H)rttKi reHult^i. In ^ their prodccupation with decline. 
|nany re|H)rtein faiUnJ to eniphaHi/.e the most intereatiiiR, usol'ul and solid dat«— the 
evidence of aieaa of strengths and weakneH»es at the pretK»tit time." 

KviiJence ot change, whether of (Jecline dr increase, must be analyzed carefully if 
it is to be of nnv value* other than to create draniatip headline». In the ca»e of the 
second NAKi* aWwsnient, this is particularly true for two reasons. First, the items 
that measure chai\|?e over time (reptuittnl ittvms from the previous assessment) 
constituted n very small pro|H)rtion of the total items Utid thus the results were 
subject to Skewed averages caused by a large change in performance in just one or 
two items Sivond, using increases in test .scores as the sole criterion for success fails 
to take into avcount the fact that iwi^h change over time. Some skills become 
olwolete and emphasis in the curriculum must change as. the n^s of society and 
individuals chanj^v - 

'iViits and textlHH)ks rarel.v anticipate such change. But in an enterprise IjHe 
tHJucatioti we must be conceriunJ mjtt with prt^perit essentials or basics but with' those 
abilities netHUnl a itecade or two hence. 

What. then, is the message that is important to ut* in mathematics education and 
to the public ami vits representatives? It is. the very clear, reflection of where 
emphasis is iHMng placed in the insiructional orogpini /rhe results were generally 
goo<l iiji the computational skill »rea (the third R t6 many who speak of 'Bfack-to- 
Rasics"). Hut the results in itt^n^s involving the application of skills to problems, 



routine or noii routine, wort* diHtiial Kvidoiuo of hiKhiT ordor alnliticH mcU iih 
r(*afM)uinK. «iuiiy/.iiiK. iiitorrin^;. or evoii of wiinplo oHdnitituiii Hkill. \\m iiotabU* for 
itH alMCMiro , ^ ' 

()ii«xn(HMi not Im» an t^xjMMt in niathi'ijiaticH nor d(M»H oiu» iuhk\ n rrvHtal ball to wh» 
that thiH Hitnation in uiuiccoptabltr for prooaration of our (uturo citi/.oiiH KxjH>rtim» 
in ftkills aH ooinpuliition in of no valuo unlt BH Uw niudvui can apply tiu» hKIIIh and 
knowltHlKi' Inariu'd to tbt» Holutioii of probhMii}* 

Tbo roHultH of ihv NAKP wHond asHrasinont ii\ inatluMuaticH cauio aH no particular 
HiirpritH» to tbom» of uh in profV8.sioiuil orKaninititHiH in nuitluMiiaticH iMiuration. Tin* 
narrowiuK of tin* niatluMnatics cuniruluni wj^ nottni and warnrd againHt by a 
National Advisory 'Coinniittiv on Mutlieinatioal Ktlmation in a National Sciouce 
Foundation funded study in *!!)7r> In itw ro|K)rt. "Owrvirw and AiialvHiH of Sc^uk)I» 
MatlKMuatics." tbo connnilttH* rofVrrod to Hovoiml provious yrarn of narrow onipbaniH 
oi\ coniplitatioii, HyiiilM)l nwunpulaiion and roto loarninK and advisini of Ihv daiiKorH 
of iKuorniK application and probloin sol'vijig aH iuijwrtant objrctivrH Tbus it can Im» 
docunnMitiMi t.bat a liinitcij yktllH-of uMittni curriculum lias Ihhmi in oxinUwico througb- 
out niucb of tiu» dcc^idtv 

Tbr ro|)ort also warned tbat tbc limited stre.^s on iiniuinal comiwtencics migbt 
wtdl result m tbe niininmms Ix^comiiiK ceilinKH of jH»rforniance Kvidenco is accumu- 
lating tbat pressiire for bigb test scort^' ih indi^Ki baving tbat very result 

In l*,>77, tbe Natiojud Council of SuiKM visors of Matbematics. aided by o contr^ict 
witK tbe National Institute of Wucrttion, publisluni a jwsition pap^M* urging a 
broadened deflnitioo of wbat is basic in mathematics At tbe top of tbe list are tbe 
basic abilities of JVoblem St)lving and Applying Matbematics to Everyday Situa- 
tions. This jKmition was adopted by tbe parent orfjunization. tbe National Council of 
Teachers of Matbematics as its oiricial |K)sition on Basic Mathematical Skillw. . 

But such suggestiojis from professiomil groujw have \oo ol\en faUen on deaf tjars. 
The reasons are doubtless complrx but one of them, I bidieve, is tbe present 
iaordiate innuence on the curriculum of testij. Neither I nor tbe professional organi- 
ziition I repreflent oppe^e tOHts But we Considt^r tbefii as only one com|>onont of 
t'valj||»tioii and even the bi'Ui are restricted in .>vhat they can 'measure or prtniict. 

Tne preMent problem goes Ix-yoiui tbe testa' ttH:hnical limitations and their appro- 
priatv uso. To<lay, test reaulLs are being considenni 8yii<?iiomous with school and 
stude^U success or failure. Article aftei" article domonstrates tbat the sole public 
criterion for school "success" has IxHrome rising test scores. 'I'h is lias not In^eU 
accompnnletl by a careful examination of whether we i\m ti»«ling wbat wO think 
should b<» taught. 'Fhe goal of high test scores only makes siMise if the testikmeasure 
the abilities that we are confident will bo needed. Mow many j)tH)ple pressing for 
higher ijcores even know what is btMiig testini? 

What can bi» mo«t easily testinl and taught is^ dictating the objectives of many 
s<ihiK)ls. This is an iKiucatioiial world turned on ^itii bead. Put simply, the ideal is 
that we would Hv\w{ our goals, then try to achieve the|ii, then try to measure and 
test our success. Now. the means to th6 end hove become the ends in thon)H4}lve8. 

It is no wonder that many schooFs and too many teachers have settknl down to a 
single-niindiHl dtKiicatioii to one goal— high scores on tests of minimal skills. There 
has beiMi during the mist feWyeiirs an intense concentration on tluxM) skills moat 
easily and quickly alTocted by such a'fiKnis. Short-term retention is the goal, not 
long-term retention and ability to apply. yi 

,Criie can prcthct that we will sec considerable reporting of increases on niininial 
competency io^i scores in the'next few years (already i\unierous newspaper stories 
attest to this trend), but nt the same time a test of the NAEP type will likely 
continue to refltH:t poor problem solving |>erR>rnianco. Such data will not bo incon- 
ijisteiit. We will need to look only at what the particular tests cover and emphasize 
to set* what in happening. . . 

• i^"" enough if we could conclude that devoting excessive instructional 

time U) minimal computatix)ivil skill is simply not -leaving enough time for the 
experiences that develop ability to apply mathematical skills. Moro .devastating is 
the likejihopd that the very methods^ that have the' greatest- payoff in short-term 
retention of skills, (i.e. repeated, extensive drill on routimy techniques and rote 
learning of formulas) are counterproductive to development o(^ the flexibility and 
adapt^ibihty that characterize a gixxl problem solver. We are all familiar vvlth the 
"mind-»et" that overly roiAjnizeti drill engenders. It blinds one to alternatives or 
imiiginative pathways. ML 

It may be that the NASHresults should be s(?en as a' response to a perceived 
public mandato. Certainly flia^iy peonle, including many of the public s rcfpresenta- 
tives, interpret public opinion aH calling for a return to the old three R« as the 
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bjiHKH ill iimttKMiuilicH, \\\x\\ \\\\\\^\\\W^ to coiinuit Jit loii \\\\k\ w fow routiiio word 
prohloin.s HvidoiUly lhc;4( htH)lH arc doniK In^Ht in tiiis liiiiitcd doiiuiiii 

It iHii't (MiouKh iH what !h(» NAKP m(»HH»Kr i.s all nJH>iit That iiirHHjiKe^ 

ikhhIh to K<> »*>^ ^>"y odiuators hut to public It will not ih^ UhcIuI Io hcoR* 
wa|H»K«>atH In lacf. tho apphcatioii ol hiaino iiiUHt \m> iimdc with .siu h w hrond hi ush 
thnt It is iiMcli^ Murt» prtKhuMivt* will t*vt*rYoiit* mo^iUi^ni^ whoio w»^ aro^ what 
wc have to do, and (*(H)|hm atiii^ in doin^ it 

The National Councd of rcachriH of MalhcniaticH haH lor hoiiic tiiiio Ihumi dovot 
iiiK ooiiHidriahh* royounOH and offort.s'lo coiiiha! iii^; what wr hit aw an rxcrnHivo 
narrowing of thr H( h(H)l iiiath(MiiatUH proKiaiii vSnu v loii^ In^foir Ihc NAMP roHults 
w(Mf»"puhliHhrd wr have Ihmmi uikiiij; altciition to prohhMii .solving;, im ovidcMUTd in 
our many roiiforvnrc nroKrani.s and puhlicat ions Our ll>79 Y(»arlHK)k was on Appli 
oatioiiH in Sihtx)! Mat}u»iiiatu\s and our VM> Yearbook will on Problrin Si)lvinK 
' Our lins Y(MirlHH)k pnwntod a balanced view on I ht» dovolopincnt of and the phu t* 
of computational Hkills in the rurriruUini Wo iiiaiiilaiii thoy do hav*» a placiv 

Two other rc(vnl nublKations Htivas applicalioiiH of innthoniaticH to loal lifo 
. problmiH Our journals have had iiunuMOUH ar^icloB lor tiNichorH on diwclopnuMit of 
.skills and thf apphcatioii of Hkill.s to icaliHtir probloiiiH 8|HVial i.sHUOH have ftKUHcnl 
on probliMii Holvia^. a more coinpriduMisive ouinculuiii, and inininial eoiii|H»t(Mici(»H 

We maintain a public relations program that' at temot.H to briii^? our view|K>iiit to 
the att(*ntion of not only our iiieiidHM'ship but to the public. 

Our siMH-ific UHC of the NAKP data falln uito two cate«orieH W** receiv(»d a 
National vScienoe Koundatoui Knuit to prepare interpretive ie|H)itH of the data The 
puriMwe IH to diiiHiMiiiiiate the information widely, within and outside our own 
iiiemlMMship Audiences will include clasHr(M)ai toacheis, teacher educators, re 
searchers. adniinistratorH, and the Koneral public Tyjx^s of manuscripts will iiicli|de 
general summaries and overviews, analyses of particular subKnnips' |H*rforiiiaiice 
(e K women or blacks), s|H*cific notes eiiiphasi/Jii^; iiiipHlations for teaching. sfH»iial 
assessment topics (o-k attitudes or handheld calculaiors), research pa|HM8, and 
pa|HMs briiigiiiK aswessmeiit iiiforiiiAtioii to Ihnu on s|H>cilic issues These ie|H)rt8 are 
in pnH'ess now. 

Hut in addition, the resultJ^i are one coiii|H)iieiit of an extensive data haw ustnl in 
the development of a set of rei'ommendations for the mathehiatics pioKraiii of the 
ll)St)s It IS probably unique that a iiuijor set of jwlioy reconimendatioiis from a 
professional K^uip has btH»n K^Mieiatwl from such a Vompreheimive data background. 

We have more iiifonnatioa today on what is hapiKMiing ia tbr schools than evvr 
iH'fore: NAKP and other test results, thi» NHK-fundtHl status studies of whji| goes on 
ill claiiwriH)ms, etc Thus our rmMunieiidatioiis will rm)Kiiize reality. But also, the 
opinions of -till Sivtors of siKMetv should bt» considerKl in deteriiiiiiiiiK what we oujjht 
to Ih» doing Toward this end, the National Council of Teachers of Mntht^atics, with 
NvSK funding, has conductiHl a series of surveys atnoiig^oduCatOi s and the Uiy public 
ji ol orelereiices and priorities for niathematiCH instructitni. 

With thm* data as background, recoiiiiiieiidatioii^s will be iiiado to schiH)ls, teach- 
*ft ers and administrators, reprt^sentatives of goveiimiont. parents and the pul|^ic. They 
will 1)0 releases! in April I9S0 

This effort is prtnlicatwl on the |X)sitioii tfiat everoiie should have ifiput into 
^t»iisioiis alH)ut .tlie goals of iniucation. Bui such w potjition is also predicati>d U|K)ii 
Uio assutnptioii of a well-inforniiHl public. We Iwlieve that a iiuyor obligation of 
professiiwal orgatii/ations is informing public opinion in the aroa ol our profoBsional 
exjH^rtituv This is liot e^iaily done. Our effortH are so olteii frustrated by our inability 
to presiMit information and opinion through the oommuiiicatioiis media— the only 
conduit to public opiiilort. 

If this viewpoint is to Ih» more than an ideal, the role of governmtMit is vitiU. 
(;overnmeiit should facilitate this process. It seems to mo that there are many areas 
within existing structure in which governinental agtMici(»s can help. 

At the Ftnieral level: 

l.'h;ii0ourage sufllcieiit breadth in the interpretation of the legislative deniiition 
of basic skills to p*»rmit essential abilities in probRMU solving and genoral quAiiiita- 
tive ifteracv to bi» including 

2 Fund a stTious restuirch effort into: (a) Analysis of problem solving abilities; Kb) 
determination of ways thest^ abilities are bi»Bt learne<l and taught 

\\ Fund a iJeveloVmont effort to provide neW materials for teaching problem 
solving in tnatheuiatics, application of,^inatheniatical skills and computer hteracy. 

4. F\ind inservioe inatitutoR for teachers in teaching problem tiolvmg^ind applica- 
tions. ' . 

f). Fund new and imaginative teacher (nUication programs to prepare mathematics 
teachers comf,Hneiit to develop proWeni solving and upplictUioii abilities. 

2 s ■ • 



0. S|)onH()r n nu^ior national conforunct) 'involving ropreMrUativM of all nii^r 
iM)Cton< of MOCitUy to ntudy, ditweminate nm\ implenlont r«conimendationi such m 
thono of the National ('oiincil of IVachon* of Matht^iniitica for inatht^niaticfl pro- 
KraiUH uf the \\)H{h, 

7 Inohulo niHtheniatioH H^H^cialiHtii (the counterpart of the reading «p«cinli(it«) in 
tho Bn^ic Skitti profframi ot thc^ (MTice of Rdiicotion ^ 
At State aAd kx:al leveU: • 

1 Korm TaHk Force* made up of |>Hrent«, teiichertf and offijjialfi to examine the 
elTecti) of mandated te«tin^ on the mathilfmaticH program. 

2. InOhuU^a mathematiCH H|XH:ialiHt in every »t«te department of education and 
every ticlrool district. * 

3 l«)ncourage districts to supoort professional leave days so that teachers can 
attend professional meetings anu seminnni. (They art) the least exfiensive ahd*most 
valuable form of inservice (Hiin^ration.) 

4. iWelop teacher'SUp|H>rt systems using profesaionaj orgaiiiziitions and district 
resource iKtrsonnel to work with those per»ons teachin||[ mathematics without com- 
plete qua! ifu at ions, (The current short^ige of mathematics t^achenf will grow worse 
and many piH)ple are teaching mathematics ip secondary schools without requisite 
mathematical . pre|uiratioh. ) 

f). Kind wnvH to attract candidates into mathematics teaching and to retain the 
current supply. (In addition to a decrease in people entering mathematics teacher 
nrepiration programs, there is a drain on matnematically competent personnel into 
nitfher paying fields.) 

1. Maintain a minimal level of miantiUitivc literacy for all students but also give 
attention to the mathematically talontcHi. 

8. Study the ad(H)uacy of high school mathematics requirements. (In the latest 
Gallup |K)ll, \}1 ixifcent of those survoved considered mathematics essential, to all. Is 
one ytMir of matnematics in grades 9-12 sufficient as a requirement?) 

*J. I)t>veloj) computer literacy programs for all secondary school students. 

10. J)evelop home-school coopi»rative programs in using technological tools to 
teachr matheniatical problem solving. 

The iliembership in thoee professional organizations whoee single goal is the 
improvement of learning in a subject area represents a very small proportion of the 
teachers of this CQunti*y. Thus our activities tOitch directly only a small percent^e 
of teachers of matht^m^itics. • , ' 

Kven if oVery teacher of mathematics were to subscribe wholeheartedly to the 
positions the Natiorkil (\>uncil« of Teachers of Mathematics is takinff, this alone 
would not bt» suflicient to chanf^e school mathematics. The facto^;8, l>oth^hool and 
non-school, that determine curriculum' ar<5 too many and too complex for our group 
alone to control. Wo believe We should be leaders in this endeavor but we ne^ the 
holj) and cooperation of everyone. 

We are prepared to throw our resources and our energies into a massive coopera- 
tive elTort with oftrenta, teachers, administrators and government agencies' to', 
achieve a balanceu, sensiblf^ mathematics program that has the oreadth and depth ' 
to comprehend future as well as 'present netnls. Government at all levels should 
facilitate am) underwrite this effort. 

/ ArPKNDICIW 

AiTKNDix A.— Position Papt»r on Bftsic Skills National Couhcil of Supervisors of 
Mathematics (an affihato of the National C^)uncil of Teachers of Mathematics, 
NCrTM). 

AiM'KNmx B — lX»scription of NCFM leadership role. » ^ 
AiM»KNi)ix C\— Position on the Basics. 
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tUMMAHY OP THI ^ATlONAi COUNCM. Of ftUFIRVISORt OP MATNIMATICt J 
K>tlTlOK PAPi« ON »A«IC MATHIMATICAl 4KIIU ' 



1 



«nQU4li alTM* 00 oUar Li^r%M»i MUiWMU.aU akUia. To rMpood io ihla trand, 
th« NftUoaAl Counoll of 3v|»««^i*«>ra of Ma\liaii«Uoa aat U|> • Vw«lv«-Bwl^ar 

iMk for^a W wrLia a |MaUL<Mi ptptr w ^io M»lh«MUo^ aklUa. Tha poaLUun 

flrai wriiitm In JiUjr. 1*76^ Md la%ar rwUaa on tha baaia of Ld««;» froa 
•U|>«rTi»ora Ulrt}\Jg|^ou% tha couii^Or. 

Tha poalUo* pap*- wrf^a forward. »»i "b^wk" to tha baaloa. Tba 

•kill* of yMtwtliv ara nut iha o««a UmI tod«)r'a aUxlaMU Mill na«d t^ao th«7 
' ara aduli*. Th«v will f*oa a »*>rld of oh«aca is «Mok U»V ba abla to aolva 

MKVy dlf r«-«)t klnda of, iNroblaM. Tha HCflN poalilua papw llata tan li^ortftnt 
•klU tJT—M thai aiwiaftta wlU nvad. ^ 




9iiKlmU ahould ba sbla to volya problaaa In altuatluiia 
irm nm to th«i. 

AmIyIm Mathaa tatU» %£_ ^WT^AS 5tl»l5i»Dl» 3twl»nt» ahould ba alUa to 
uia luKESItroV to diSl^lOi •ItStlona thiy fao« dftily Id aJi 
ohanglim world. 

^^?^«a tKiC U»3? wKara U prcblwa 4ra "In tha ball park," 

AppTo^rU^f CoiMMUtlon^ aktilt i 9tud«nta alwuld ba ahla to uaa tha fu^r 
wTUi Hhol* nu^ara mkI daolnala and i>imy ahould ba 
ahla to do oo«f)uUilona with alapla frao^ona and paroanta. 
QfQafVry |3t\id«ta ahoald know baalo ^ropartlaa af aliipla faoaatrlo flvuraa 
HSMrrntr j' atudaota ahould ba abla to aaa«ui-a In both tha aatrlo *nd 



ouatonary ayatcM. 



8tud«nta ahould ba abla to raad and »aka' al^a 
tiuria ai]d~ffraf}ha. ^ 
Ovlns Hath <n*ilqa to rt^Upt i 3tud«it« ahould kiw** hov Mathmtioa la uaad 
^^%0 flSTtha lTftfIK5r<vf rutura avania. 

Cw^tar Utit^py i »tud«t« ahould know about tha aaajr uaaa of ooaputara 
In aSolStJ^and th^ ahotdd ba »*ara of what oo*iputara o«n do and what 
th«7 Oaonot do. ^ ^.^^ 



ha rola of ooi^utaUon la put Into lU propar plaoa. Uni oowputationa will uaually 
b*. dona with a oaloulaVor, but ooiv"tatlon la atUl l^rtant. Hantal arlthaatlo la 
' a valuabla akilji. Coi^utatlonal aWJla by thmaajvaa ara of llttla uaa, but whan 
uiad with oth«- tklU *raaa thv t^** l*^^ «athmatloal ability. School 

avataaia which try to aat tha aaah raqulrwanta for all atudanta ahould^awara of 
raqulr«imta whluh althar ara too difficult or which atraaa only low-laval «Vllla. 

Rathar than ualng only a aloyla aathod auoh aa drill and praoUoa for laarnlat baalo 
■athwatLcal aklUa, aajv dlffarmt aathoda ahould ba Uaad. Kanda-on axparlmaa ^ 
with pKyaioal objaota can pr«vlda a baala for laarnlnf baalo withawatloal akllla. 
StMxlarditad taata ara uauaXly not aultabla for aaaMring indivldua atud«ni prograaa. 
Inatawl, tha taata uaad ahould ba aada ♦n>«l»lljr ^ *aaaura tha MthaAatloal akllla 
balng taught. 

Tha WCJW poalilon pap«- aaU forth a baala fbr IdanUfyiB* i^oh baalo ■•th—aUoal 
•kllla ara If^vrtant and for dataminlng If atud«nta hava laamat$ thaaa akllla. 
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hy do you b«tong to NCTM7 
1h« aniwtrt to thil ^utMion might 
b« vHiiti] coinpltK. p«rhtpi 

iom«liriM« il«c«pliv«ly ilrnpU An ' 
oriaiiifalion likt NCTM uiUally 
lUlM iti purport in t«rmt of broad 

f)ror«Mional objfvttv«». luvh at tht 
nipr»v«m«nt of malhtmalict iii) 
ilruction. Bui contiii«r hw« iht pur- 
poiti i}i iiKh or|«ni/t(ioni in ttrim 
of wh«l ih«y tliould Ji) foi ih«ir 
m«mb«r^ I ihouW UU to makt iha 
cAic lh«l Iht talfiiiiicrVtit of iCNch- 
«ri and Iht gtntral hc(l«rm<nl of 
cOucAlional |>riK«iiti. ftr from 
being conip«tilivt. art lucjilncubly 
hiiktd «nd iiiuiuaUy leinfoicinx 

In my vityr. ih« wtyt NCTM 
ihouhl lerve yon n lomhci* (all 
iiyo iv^o bro4(l caicgoncs (I ani 
uiitiig rr»i«-Arr a\ ti piolewiona) i)e\ 



l»«cl •» proftttiunaU Ihrough ^ 
«*»'/fV'^*v i i-OAi«Mitf. aa 

urfA^i^tfiiM^ thu ctn b« ackitvtti 
by makmg our po»itioni i!n«wn 
whtr» It counti anu by iniiiilng thai 
wt b« avconStd our Itgilimalt voict 
at tht tKptfii in matnafnaUc» cdu- 
CAlion / 

Thi» lalionalt foi mtmbtrthip in 
a piMftiiioRtl organiiation i« tx- 
l>«cially vomptlling today Unlike 
iht iiiualion in Iht the major 

picMOie* on iht nialhemalici pro- 
gfai)) now appear lo ht coming 
lioin outfiJ* iht maihtmatltt cilu- 
caiion profeuion. Iht itro^g mo- 
mtnlum of kuch luuti at* back U> 
b«ucft and minimal coin(>c(em:y 
loiing It largajy generated by pub> 
he o|Hnion (w|tne»i rectnt Gallup 
IKil^i) and legislative action 



A ^ATTKR OF IMPACT 



Shirip^ Him 



ijfnation in the way our orguntja 
tional name doci. you may le.id iii- 
ilcnd "iupervnoi." "leicarchci." 
*'adminitlralor/* nr wh.itever aff- 
pliei ) 1 he tint <!atc)(ory w the one 
we nioit uAcn talk about, servicci 
that help uft directly in the teaching- 
ieaining procett Thc«e include our 
jouriiaU and other publicationv 
incclingi. ahd other informution 
servicei 1 h«v ait vital to our pur- 
potti. and wi muii coAiinot to put 
a lubiiuniial pioportion of oigani- 
Xiitlonal entrgy and re»ourcti into 
ma^iilAining qoality in theie \er- 
vicet rhey ihould remuiii conittint- 
Iv rr\jH>niivc to changing n<Mxl*, 
alert lo creative altcrnulive!^ 

The iccond cntegoiv of pur^oie 
rciulci to the leadership rule 
NCTM ihould %crvc ai a coileciive 
voice for mathemuhc\ teachef\ m 
all forums and ui all leveU of deci- 
sion making thai impinge on muthe 
nuiict cduvaiion Who ctin fiul to 
ooienc. today, that dect\ion» df- 
.fecting ui in the mo\i vital wa>'« tiic 
influenced strongly by the aggie\- 
si^elv eXprtiied concerns of ^sell 
01 tanned groupV^ 

h thit political action'^ Yet. but 
in the btit and broadttt ten\e of the 
yxonS ■ ptUUUnK Ulateil to policy 
kdOcdtional polKv ir our butineis. 
and we ihoutd play our ItgiUmait 
lole* in the deterinin>lion of that 
puhc) Wt can Jiav* (h« mo%t un 



-Within our prOfetAioi^ w« have 
leen toint highly reiponiible and 
thotightfut itattinenii deHitlng what 
i\ ba\ic in niathcniatict AUhoogh 
ihe^e |>o»iiion ttatementt have bc«n 
Widely ditteininated. often quoted, 
and effective withtn etlucational 
Circlets I do noi think they have 
been ai inlluenllal at ihty doMrvt 
to be outti^e profettional educa- 
tion 

At a rfcttit hi^-lcvtl HEW con- 
ference I found it fruttrating to dit* 
cover thai the vati majority of 
pufticipanti cimtideied the Utue of 
the dermition of baiic tkillt already 
ictllctl. To them il meant readings 
writing, end arithmetic. The pre- 
viiibng attitude teemed to be. "We 
know what ii hatic: to let'i get on 
With letting thcie ikilli " 

Our communication within pro- 
festionnl tiiclet helps oi hune our 
idea% Wt may even iohitve conscn« 
tut Hut more und mora I find my- 
self. a<kin|f. "Il anybody out thtrt 
lixtening'^' I believe we should und 
can do a better, ]oh of informing 
public opinion and inOocncing pot« 
tcy And I believe (htl profe&sionti 
organKalioni tuch as oort ihtiuM 
putsiit thtit goals aigrtstivtly. 

Currently. NCTM it working 
on a nomber of fronts. A grtits- 
roolt 'govtrnmtntal rtjalions net- 
work it becoming oparalional. Wt 
art toughi out incrtAslnkly by fond- 



ing Agenciti fui authuiitativt advice 
and rcAUurMs iursctad lowiard |Nir- 
tu-ular problems We art «Mamn)inM 
ouf \ovoral formal coalitions whIi 
other grovpt with tht objective of 
maximum Impact' and mimmom 
overlap in publk: and govornnMot 
relatioiu Especially criective \% tht 
formation oi (emporaiy. informal " 
alliances with iHner professional 
orgnm^Rlions with whic^h w« lind 
ooiomoM cRust on ipcciHc i>suc\ 

Paiticularly pronnsiii|| for posi- 
tive ifopaut. in iny view, is ihe 
ii)a)oi effort of NCTM over the 
noAl loveral years to develop and 
dittommatt a set of roconimenda- 
tioo% for the mathematics curncu- 
lurn nf the l9K0t. I hit project is 
unique in that it altcmptk to actunl- 
i/c an educational philowphy thul 
It laiely practic'ed. Ihe ideal m our. 
touciy IS that til clliiciit have t 
voice 111 determining the goals of 
olucation Hut onct) this is asiumcit. 
it It aUo clear that the piofetsionul 
the oK^ieri - hat a ipc>cial role in 
the luiHrets. 

The iccommerHiationt will pro- 
ceed from, but not be strictlv deter 
mined by. a data bast ol nublic 
opinion .and an auestment of cCli- 
rcnt stiitui Several National Sci- 
ence I oomlation (NSI ) studies 
provide information «boni what is. 
The NSF-fundtd NCTM Pnoiitlc^ 
in .School Mathematics (PRISM) 
project will piovide information 
on society's View of what ouxfit in 
be. PKISM it lorveying vnrionv 
segmenti of society, both ^lublic 
and profoMlonal. on tp^ctflc issiim. 
But an ojHnion survev itself I fc im wit 
generate recommtnaatiuns. Iler« 
the profcvi'ional role is crocial The 
reoomincndatioot will rep\«ient the 
aothoniative knowledge and experi- 
ence of profesiionalt. but they will 
take into account reality and ro- 
sponsibillty -what exists, at well at ■ 
recognition of the validity of tht in- 
formed citizen's opinion. 

To be snccessf\il we need coinmo- 
nication. coordination, and oi>op- 
enition -an ein«r«lng consensot. Wc, * 
the members of the Board of Direc- 
tors, need to htir from ^oii. Tell us ' 
your view of tlie viul luioc*^ your 
priorities We need tu know that 
when we S|>eak out. we represent or 
reflect your opinion. 

I have another rci^ucst. If yoo 
■gre« on the values of NCTM mem- 
benhip to you, convince a col* 
tciigue The greater our member- 
ship, (he grater oor potential for 
iinptct. You will do yourself and 
voor"colk«goe a |r«at favor. U is 
m organizations like NCTM iHtl 
Ihe professional's self-interest and. 
altruitm coincide. 
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DIAINU p«il >MI I h«v« ipokfn 
at numi»«f of our iigiiin«t inMnngi 

hav« ttruik 4 ihoiil uf cunctrn. «nii i 

Hit ih«4«tkt III ihii iVrvi/rnf ^ 

Th« 4>h«noni«non I ihjil (flfti lo 
tlinpl> 41 lh« h«itv» muvflintni t« pioha 
bt> lh« moil inllMniiii iims in ttlucu ' 
lion IiuIjv Ont of tli iignin^ani ait^u 
u lh4l M It Ui|«ly 4 public ui |>oliiK4l 
ntuv«iti«iii. Mith pffliiuic from ouUiiJ« 
lh« profctiion Ihit mtuix lhai oui iol« 
tt {tiut«tiu>n«li i» viia4 in guiding jnd 
infoiinnii public ottmiuu m urd«i to 
4ihi««tf 4 iMpiintibU con«<iiiU( un >«hj| 
It imie«(l batK Jiiil ctteiitul m cOih.4 
liun 

U v^e lu^pt Ihf nii>vciiicni at a valul 
■ rxl UglliliiilC public iitiiveliiciil (cvcii 



tvtn ih« dtflniiipn of ih« coniumtr 
fO|« 4|ip«4ri Ui b« connn^l lo bu>ing 
anil itlling ind compuitng inlciMi 

(. an an)unfl in a woiii) wh*f« iia 
coniianil) bombartlad »Uh p«riuiitv« 
iUIiiIh:i moomiI) <kny ihti iha ibihiy 
10 kkai lt(lfliltg#flily «tlh qtlaniiiaiivc 
informaiion ibtoluitly baiK lo good ^ 
toniumtnim^ And I mean mtwa ihjn 
ibc ibilii) lo laad ubiti and grapb« I 
maan tht ab«lily {u inUipial induinalion 
■ ltd lo ba altil lo muinicrpialaliont. iha 
abiltly 10 Oii« valtd tnffitncM fiom 

(Ul4 

i am prflmp4ad Ui tik, in tha Mvtidi tif 
an uld u>ng. "ii lhal all ihcic it^ ' Suic- 
|> "lift «killl" go wall beyond iha bill 
4nd fidgmtnii And uiivaliiad comixicn 
\.Kt% lhal aif iiindiid fart in mu^b uf 
Ictimg III* thould piovida lor a 

nictiiiogfiil liff A\ vkcit a\ ^ puuluclite 



Bla i;Oii>pululionril iklU» So vkOtiUi 
mina Hul 4i« ^a cunrioniing ihr tiHM 
fic latk uf denning "ipptopiuio ' tl 
»a«mi lo 111* vkff should bt looking jt 
Mm* of lb« cuinpuUlion«l ikiHi liom a 
"coal «na».liv«" ilind|»v»"' lhi« »t, 
compel ing (b« iliiH r«^iftd lo 4..bic>» 
niMtiary of fhfia «killi ut lh« i^itni of 
ibcii aclual mc tn lift oiiUid< uhiiol 

A ctdlfgr pieiuitnl kaid ic\«nil) lo 
hi« rnlcnng fivthman cUtt. 'N\hrii >iiu 
l#av« hcrc_ ix^ifila vkilt b^ mu^h .uuia 
ifiicictiad vn whai you CMit Ir^in iban m 
«bil yvtu know " IVih4p\ iha utoil ini- 
piiiUiil tVilt lh« M.hi.ol vaiv n-iiluu it 
Ihr 4btlOi lo Ko tin learning lor .i lilr 
iiinc 1 lull jhiiiiy It tiiiu 
v^ihciu It 1 (4lUv.y 4btiul lh< b4tick in 
iitaiheiiiaiK t lhal i\ paiiKulitiU pcim- 
cniuk Mild i^idoipirud It n Ihjl o<ic 
iituii iiutici l>a\ic viiiiiputanoiiti) ic\.b 



I he Iteics lrv^A^thoraQfics 

More Than the Third R 

SHiaii^ Hill 



ihitiigb ii It tillen \<riipliviic 4iul mitin 
foiiiifd). ibcii ii van pictciil an iip|H)i 
luniU and a cballtnga lo do tiinifllhing 
wt ihoulit alM4Yt b« doing -rxjiniiniiig 
Iha goali #i\d ob)«ciivc\ of cOixaiion 
and irying lo achieve \tKielal conianiui 
on iha naiura of lhaii goalt and ih« 
uhbtti k'rolc in ih«i( Bch)««aintnt 

1 tc danger u lhal if ibc piofciiionjil 
voii t fotx iinhctdcd. ihe naiio««. 
crai tpaiti (Minfotly notulgu vcrtion of 
Mhal It havH. ^ill picvail lhi\ i\ iha 
back ■Ui hatu-\ vi\ion of ihc ihiM Kt 
and A hickoi) tlick. which it ihc tiiii- 
ptiiitc tUptt of Ihf iiifttia t iiiMtaga rfi 
well 41 d p<dilicil hobb>hor%c (or many 
UgiNiaior» I do noi bclic^a a hW/ ft 
formed public* would W4III luch a liiniied 
piugraiii, hul Ihc key. obviootl>. tt the 
({uiliiWi. well infoiincd " 

Thert aic iwo dinicntuint along 
whivb niiivh of UKla)'v dialoKue abtiui 
baiict .^1 >^tfll ftt aboui the rcljicd 
minimal coni^tcncv iciiing piogmitt. 
tt te^eiet\ liinilrd and daiigcCoutl) 
inadtf^o4ie 

C na of ihnc It ihc pinchtil and nar 
low ucw III uh4i life IV lixi dncTt I he 
onl> cnicna for dal'iinng ihe bjkiic "lire*' 
ikilk ttem \9 be batcti imi a view of iha 
human being \olel> at a worker iW v'on- 
lumar Ihe cmpbatit li mrrowly vma- 
tional with 4 Imiiied nolion cif vsh4l 
ntakct petipic liulv prnductivc tn iiKMCly 



one and ihercfore thould turely include 
abililiet 10 rcaton. lo nuk« ra«iwniihle 
)udgnienit. lo prydicl. to loUe abtlract 
prohlcmi, and lo engage in and appie- 
>-iale human eipraaiion, luch ai tht tilt 
rhrc« ien|erK«i from ■ rcceni edi- 
lonal by Norman Coutini {Satuniay 
Rtview 16 Sapicmbtr I97(() itain par- 
tuolaily apt "tdccaiiun h» railed lo 
c\tuc4it aboul educ iiion One of Ihe 
biggetl (1«cdi of Ihfl whuol ii nol lo 
iC4ch (laopl* lo do Ihmgt hul lo help 
iheni undfrtiand ]*hii ihiy ara doing 
Nothing ii ciiicr than lo creile a «octely 
of peopjf in motion, nmhing ii iniira 
difficult Ihin to keep Ihtm from going 
nowhere 

The tccond diinannon of linnied 
vicwpitint \.\ »hoilii|ihlcdn«»k tducilion 
II mevitubly a luiurn-oflenitd cnicrpnie. 
We ihould be talkirg, nol about ^hil it 
needed baiicilly in loday'i »ociti>. but 
abiiui ii^hai will be etiential a deiadc or 
two henca. SiKiety U not itatic. and Ihc 
batic^ Alt not eleinal. Tbit. of courtc. 
II the difiRc-uli purl— 10 liHik ahead, lo 
piedui Cafliculai ikilli wilt bccontc 
obtolcic The ahilii) mo»t needed svill 
be lhal of the flfiiible, adip<ablc prob- 
lem loKer 

It i««mi to m« lhal ^e Uc-f lome very 
difflcuti cunkular cholc>«a In the near 
future All Itili of "minimal compacen- 
citi" in mithcmailct Includa "ipp^opfi" 



niqiie* belnre one van ^o on i^iiy 
ulhar inalhfoiilici Widely klcxopvuil ii 
cdiicition (lutvule mtilhcniitiiv cdoca 
Hon^thit in>th t^-cnu lo d«c her J MiAb 
good anil ch;illenging innihenuKKu) 
pioblcnt iiiUiKK Ciin puivevil without 
AMailing comptaic- tkill -rnaiitry "*tffr 
danger m Ihc "prcrequttilc" fnlUcy \t 
lo be te<n tn the piacticc of kcc^Hng 
,itftdefli« tuleiy m lenicdtel nwu k On 
ikilli until ininiinal-compctcm:) ir>li 
aie |Mitcd 1 hit ha\ the pot^nttal of 
widening the gap bfiivkccn the adv.to- 
laged and the diiajvdnlk)ieil ratiher 
lhan c-lotinK ii. iince it muy limit many 
ttudcnii to Icnrmng ikillt ibit die iiuitl 
luhject tiv iibtole>ccnce %»hile oth«r^ go 
on to tc»rniii|t Ihoie problem-iulving 
and rontoiniig tkillt likrl> lo M^tnO iheitt 
in gootl ttcad in an uncettnin ftilur«. 

A niKhtmitiith vUion of Ibiil future 
iiriicli nic rcvciiliy ^vbilc I reading 
about the ttjrtling devclopnicntt tn aiti 
flciol intcltigenco. (omptitfr progrumt 
are coming clotcr nod ciosei to bein|i 
tn(1iitin||uithihle from hum.m lhou||hl 
Predtclubly. ptograto% ^ili ullirr\iitely 
teach a'tlage of '*r««toning.*' It itnick 
nic at «opreitiel) iiontc lhal at the ^cty 
lime *c are on the Ihwhold of "teuch- \ 
Ing machinti lo riiion" we nre %p«niV 
ing an intirdiniue amount ^f our «<lucu- 
lional enetgiCY teachint our children 
n^ockanitllc tktlli 
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Mr. KuDAHL. Thank you very much, Dr. Hill. 

The) next ixuson on our uanel is Dr. WeHley Apker, if I pro-' 
nounced tho name correctly, rleasq prweed and you may re^id your 
sUibtMnent or if you feel more comfortable doiiig so, sumuiarize as 
you see fit. ^ \ 

J^YATKMKNT of dr. WKSLkV APKKR. KXKCiniVK 1)1KK( TOK, 
NATIONAL ASSOCIATION OF STATK lU>AKl>8 OF KDIK^ATION 

Dr. ArKKR. Thank you. 

There is no denying that acluevement scores in math Imve de- 
clined. Our res|>onse to that decline, however, must Ih> based upon 
a careful analysis of the specific areas of decline, the age levels of 
decline, and findings of recent^ researchers. * 

We should alj be greatly encouraged that aa a group, fourth 
grade disadvantaged* children did not show declines. That tells me 
that the infusions of State and Federal compensatory education 
dollars in the early grades- are having an impact. We need to make 
certain that niore compensatory education oollars flow to the sec- 
ondary school level, particularly the junior high school level. 

That overall computational achievement was fjenerally high and 
that problem solving achievement generally dechned is not surpris- 
ing to me. I^mrning to compute is both more easily learned and 
more easily taught. Problem solvi »^ requires higher level reason- 
ing ability, the understanding of written concepts and the manipu- 
lation of symbols and numbers^ in a logical sequence. Problem, 
solving is both more difficult to learn and to teach. ' ^ 

In ttie past several years a series of research findings, when^ 
takett together,^ begin to give us the clues to potentiall solution. 
begin with the assumption that the foundations for reading, writ- 
ing, computation and basic reasoning must be in place by grade 3, 
certainly no later than grade 4. Dr. Gene Glasser has found that as 
c\i\88 size approaches 15, absolute learning ga^is become consistent 
and significaxit. Dr. David Berliner has found that students of 
teachers who: Maximize time spent on teaching tasks; minimize 
lost teaching time, cfalled transition time; design learning tasks 
which ensure high rates of initial learning success; design tests 
which measure what has been taught; diagnose student skill defi- 
ciencies and design pr provide appropriate and immediate remedi- 
ating learning opportunities; and who routinely provide feedback to 
their students consistently and significantly learn more than do 
students who do not have, these kinds of teacners. ^ 

This appears to be true regardless of race, incom^, geographic 
areas, or dL$Advaniage. ^ 

The fxtyeA researjih important to us is an emerging body of knowl- 
edgecj>lning out "of brain research. Dr. Robert Oren's work on left 
-«H3"7ight hemisphere learning and Dr. Herman Epstein s and Dr. 
Conrad Toepfor's research bn Drain maturation seem to be provid- 
ing some evidence that the way children learn best and when they 
learn best may have a great deal to do with the developmental 
stages of brain maturation. Now, I happen to believe that these 
sets of research huve potential significance as we plan our t^esponse 
to declining achievement scojres. 

That is, we should do everything we can to reduce K~3 class size 
to as close to 15 as possible, we should encourage much more 



roHOairh ii\ luatclunK the t^^acliing of ivrtaiii kinds of skills to 
' brain maturation and dovolopnuMital rycles. and wo should conduct 
broad scalo in sorvico education with toachors and principals ro- 
KardinK' the applicat ion of tho Horlinor findings. . ^ 

The iniplonuMitation and practice of the (ilassner and Berliner 
research, plus an increased focus oa problem solving in the early 
l^rades have the |K)teiUial for Ki'^'^^tly increasing the foundational 
learninK in reading, writing, computing and basic reasoning. Suc- 
cess in the early grades will mean success throughout school. 

With the infusion of title 1 dollars at the secondary school level, 
coupled wiJLh^a icniediation (effort built upon Berliner's findings, 
there is reason to be hojH^ful about successfnl outcomes. It would 
also be wise fo relate much more of the secondary schwl curricu- 
Una to real life application. The more young adiilescents^can see 
the relationship of what they are learning to adult living, the more 
jHMsonal n\eaning that ^Muning takes on. The more ixMSonal moan- 
ing a learned concept has, the much greater the likelihocKl that the 
concept will be rememlHMod and utilized. 

I believe our restK)nse to declining achievement scoriHi should Ih^ 
as follows: Reduce K class size to as close to 15 as possible; broad 
application by teachers of the Berliner Hndings in all grades; great- 
er infusion of title I dollars in the secondary school level; revision 
of the secondary school curriculum so it systematically txdatos J,o 
aflult living; more systematic effort to teach basic reasoning, logic 
and problem solving skills utilizing the cognitive skills approach; 
more systematic use of in-sdrvice training in implementing the 
recommendations iibove; redesign of teacher training programs to 
teach and nuniel. Berliner findingH, increase subject sjH^ciali/ation 
and lengthen the ueviixi suj)ervised teaching internship from one 
semester to »i>veral years; and increased research iiv maiching the 
teachiti^j of certain skills 4o brain maturation and development. 

The ^ederal Government can help by providing adequate levels 
of title I funding, by continuing their supp<)rt of funded educational 
research, and by <tMicou raging more effective models of dissemina- 
tion and in-service training. 

NASBE has ^bt^lieved tor a long time that one of the reasc^ns 
l>olicyniakers do not often utilize research and practice information 
prior to making policy decisions is because research is seldom made 
available in ways that have meaning to them. 

Similarly, research findings rarely get quickly translated into 
usable and practical in-service training programs. NASBE is pre- 
pared to work with NAEP in t^;anslating their findings into .policy 
relevant packages for busy policvmakers. NASBE is also ready to 
assist in developing far more relevant in-serviqp training models 
which would seek to assist teachers in applying i^research findings. 

Finally, NASBE is more than willing to assist State boards in 
implementing the recommendations we nave made today. 

Mr. Ekoami.. 'I'hank you very nuich, Dr. Apker. 

I want to thank the entire panel for. I think, some very percep- 
tive observations of things that are proper for us as Members of 
the ('engross and certainly of this subcommittee to hear. 

Mr. Perkins has some Questions that will be asked by his assist- 
ant. Jack Jennings. But before that, I have a couple or three as 
well. _ 
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Anothor reason this is of H|H^cial iin|K)rtance to ino are theUivor- 
ago ai^oH you have pirkod, I ha|1jxMi to have a 17 year-old m>d a lll- 
yoar-old and a hltle \^'\\'\ \) not ho long ago. 'I'hese are intefe^ting 
obwer vat ions from a iHMsonal way as well. 

S4weral of you }iave touched on what might Ik* tlie reason for the 
decline in niatheniat icnl iXMception soine of you who didn't 
comment care to give your theories or ideas why have we seen this 
decline? We have had some hinting that maybt* young |HH)ple and 
adults watch too inuih television Maylx* that epitomizes some of 
the in) pact of the values in sm-iety It is not so new, 1 gue^s. The 
Romans hacf circusw 

f*eople like to^ lM^giit(M'tained and I have often wondered froi' 
obsiM'ving our ov^^^^piren if sometimes we get into this frame ]m 
then maylM' tht^^^^nion shouldn't be a sca|>egO])t. But I think it 
is one ol the fi^^^H^ivolvec). that we are so used to luMng enter- 
tained that wlifPPm^go to school, teachers need to comjx^te with 
Johnny Oarson to entertain the kids. I 

I have talked to clergymen. They are trying to do the/same 
thing / 

I)cx\s anybmly care to elaborate on that concept and what really 
might be the cause of thfs decline we see in these technical math- 
ematical skills?* 

Dr. Hill, I will start with you. 

Dr. Him.. To me, one of the most balance re|>ort8 on that very 
question presented a ^ew years ago was that report presented by 
the Blue Ribbon Panel on the "Decline of the Scholastic Aptitude 
Test Scores," and the reason I though^ it was so balanced and 
excellent is that it fx>inted out so clearly that the factors involved 
in decline were obviously very many and very complex and ope of 
the things they mentioned was television among many others, 
some in school and some out of schcx)l. 

I would like to react particularJy to the television thing because I 
think it dcx^s speak directly to our concern for problem solving. I 
'tliink the problem with television is not only that it gets students 
accustomed to bt^ing entertained, but related to that 48 it puts the 
watcher in a very passive medium, that is, you don't react to a 
television set, you can*t talk back to it, you can't get an answer 
back to it, and my view of problem solving is the oppos^ite. It is a 
very interactive thing. 

One proceeds not to read about them in books but rather to look 
at a situation, try to conceptualize it and say what do I need to 
know here, what information must I have, what do 1 know and 
where do I go to get the information I don't hjjive. 

Television certainly does not do that sort of thing, and 1 think 
maybe, looking ahead optimistically, take a newer technology that 
may permif-tnat kind of interactive learning of problem solving in 
a snnulated way is the computer, microcomputer. This will permit 
the kind of thing where indeed you do have to look for the informa- 
tion you need and that is what the problem solving is all about. 

1 agree also with the article 1 read by Neil Postman that says I 
think something you said, the school should not be trying to- com- 
pete with Johnny Carson, they should be trying to do precisely the 
opposite in the school setting, and 1 agree with that, 

Mr. Kroahl. Anybody else?' 
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I)r KoHnKS. S^woral years ago, wo roleasod a report where we 
had asked studentH about their homework assigninentH and how 
much homework they actually did and also the amount of televi- 
Hion viewing which went on during the week. 

We Found that for those siitdents tliat had a lot pf homework and 
Htill watched a lot ol TV that they i>erformed quite well, but those 
students that, just as you would. imagine, those students that do no 
homework and watch a lot of television fx^rlormed at the bottom of 
the heap. We don' t know if school turned them o\\\ and that is why 
they are watching the television, or if it is the other way around. 

Mr. KuDAMi,. If I could interrupt here. 1 marvel at our children 
who watch the TV and study at the same time. We used to listen to 
the radio and study at the same time. 

Dr. FoKHKs. 1 have a couple ol teenagers that claim they can do it' 
also. 

1 think the decline that we pick up in problem solving lor the 9- 
year-old is probably a direct result of the back to Jthe basic em|)ha- 
sis at that earlier age. The declines that we are picfking up with the 
and 17-year-olds go along with the declines that we have picked 
up in other leanning areas, for example, writing, being able to 
write an essay, or esp<»cially in the physical sciences where they 
are not taking the same number of chemistry and physics courses 
as they used to take. 

So as Dr Hill has pointed out. I think it is a combination of a lot 
of effects, some of it is 17-year-olds essentially not taking the 
classes, not being exposed to things, and it could be that we have 
bottomed out in the declining pt>riod and we have started back up, 
and some of the IH-year and 17-year-olds are still caught up with, 
some of the things we did wVong back in the sixties. 

Mr. Rrdaui.. Anyone else wish to comment? 

Another oftservatiqn 1 have nefers to Dr. El>ersoles testimony. 
On the third page, 1 underscore'd this because I think it is so baqic, 
! f>t;«t way to improve education is to improve the capabiJities 
of individual educators and tlie schools in which they work/* 

Then another one of the things thaf'struck me, l' think this was 
in Dr, Ksty s testimony, in general, it appears that what is being 
taught is being learned. 
^.^ 1 suppose that underscoVes the importance of the teachers in the 
whole system, and as educators I am sure you have all heard that 
the best university in the world would be one where Socratfes sat 
on one eiid of the log and the students sat on the other. This is the 
kind of fundamental concept and one fhat we think we should 
recAll and remember. 

, Also, several of you mentioned the importance of the early train- 
ing—I tliink^^Dr. Apker mentioned the importance of stressing a 
small class size through the K-3. 

As some of you know, I succeeded Al Quie, who is now Governor 
of Minnesota. One of the things he tried to get through the State 
legislature, unsuccessfully this time, was a rather substatitial re- 
duction in class size in the early grades. I think that is important. 

Just a couple of other questions. Have you any assessment com- 
parisons going back before the early seventies? I think we had the 
one we talked about today. 



l)r Foilx^H, 1 think you spoko most to this comparing 15)78 to 
1})7H. Do we have some othei comparisons or related ones K^ing 
back into the sixties or fifties that you are aware of? 
. l)r, F()Kni':s. Unfortunately, nothing at the national level. There 
have been some pn?vious studies where people have attempted to 
pull together information from the various State testing programs, 
but because they all used different testa and have difTerent curricu- 
lum, the way in which things are put together, that is extremely 
difficult to do. 

The |H>ople that have written critici^ l>ooks on education have 
indicated that the decline going on dates back into the earlier 
sixties. SAT decline scores would also agree with that. 

Mv. EhdamIv That brings up another question, because we have 
been having this series of hearings on the so-called truth in testing 
bilhj. From your pei^i>ective and from your position and back- 
ground, what would the implementation of these bills do to the 
ongoing assessment process as you see it? 

I)r. FoKRfr:s. In trying to follow the legislation rather closely I 
believe it would have very little effect on national assessment itself 
in that we are not trying to measure the performwice of individual 
students but only the performances of groups of students. So, there- 
fore, an individual .ji^^dent may only take 10 percent of' the total 
assessment at an age level. 

That distinction probably exempts national assessment fVora any 
of the legislation whicji is currently b(^ing discussed. 

We have made it a very long-term practice of releasing approxi- 
mately r)0 percent of our items to the general public, so pepple can 
see exactly what the ^tems were and the way in which students 
|)erformed on 'those items. 

^4'\)r researchers, we have always been a professional organizti- 
tion, like the National Council of Teachers of Mathematics, or in 
one case the National Science Teachers Association, we let them 
come in and look at all of the items which were used in the. 
assessment. So' instead of maintaining security of our items the 
same way in which the college board needs to maintain the secu- 
rity of tht^ir items, we just don't fall into the same general ball 
park right at the present time. 

Mr. Erdahl. Do any of the other panelists wish to comment on 
that idea, as your experience pertains to the bills that are now 
before this sillKommittee? 

I am not sure if it was Dr. Hill or who brought this up, but it 
struck a responsive chord with me, if this truth in testing bill* 
would in fact lead to more teaching for the test. Frankly, I have 
some apprehension that as we release this test material, re{iuiring 
new tests and so forth to be published and put forward, or maybe 
reijuiring that some system be used, other than testing, there is 
that possibility of teacning for the test. Do you see that diminish- 
ing or increasing? 

Dr. HiLi.. I think it is a real danger. As far as truth in testing is . 
concerned, that is one of those things I would have to say at thier 
point has fal\^i into other hands. J think there really are clearcut 
pros ^\hd cons. I do think one of the miyor hazards is precisely the 
one you mentioned. I think we already have pretty good evidence 



within the HCh(K)la that this is what is happening in many in- 
stanci^s- 

TeuchinK for the teats, i have heard a State IcKishitor say that is 
exactly what we ought to be doing, but i think he meant by that 
that if the testn are tuating what we want to be teaching then, of 
course, that is what we ought to be testing. It is a Httle circuhir. 

On the other hand, if it means just practicing those various tvpi^s 
of items that you k^iow are going to l>e covered then the whole 

t)ur|>ost^ of testing obviously is lost and I think there is a real 
la/.ard in that that netnls to bi> protected against in whatever 
legislation we have, 
Mr. Ekdaiu.. Thank you. 

Another thing that several of you brought up is this whole 
business of the back to basics concept and what it migjht have done 
to the problem solving method of teaching. 1 personally can't see 
why those two things aren't compatible. Why can't we have the 
back to basics concept and^have it blended ^i^i with problem solving? 

Dr. Apkkk. One ot the reasons that there has been an overreac- 
tion to back to basics Is l>ecause, No. 1, it was mandated by a 
number of legislatures. 

Mr. Kkdahl. Is that in response to the so-called new math? 

Dr. Afkkr. No; it was a response to the feeling that we have 
been putting a great deal of money into education and we are not 
certain that we are getting our money's w()jrTfi, and so what we are 
going to do is demand more a(;countability. One way we can do that 
is impose some kind of standard, and that began to lead back to the 
basics. 

Also, the concern that there were increasing numbers of students 
who do not read, write, and compute. The difficulty was that at the 
same time there was a demand to go back to th^ basics — I am not 
certain we ever left it— but I think there is a whole host of other 
reasons why the achievement scores fell. 

But in the princess of demanding certain kinds of standards be 
met there was nothing taken away, and when you take a look at 
the number of minutes in the schoolday and the number of things 
that have to be taught, to teach a higher level of thinking, like 
problem solving, requires much more time in termp of teachers' 
tune to teach, and it takes sojme sophisticated teaching to teach it. 
And 1 think we all said in some ways that there aren't adequate 
models available in terms of teaching problem solving as a higher 
level cognitive skill, and it takes longer to tea'ch. 

So I am not saying that it. can't be done both at the sam6 time, 
but in order to accomplish that, there is going to have to be a great 
deal more inservice teacher training for teachers to help them 
understand how to teach problem solving. 

Dr. EsTY. When you talk about the back ft) basics and- problem 
solving together, the question really is w.ht\t basics are you talking 
about, and unfortunately, as I have said, it seems to me the current 
view of basics in the minds of a lot t(f people is that basics in 
mathematics consist of computation. 

Consider the position that the N^ionaF Council of Supervisors of 
Mathematics did in their position paper, that I referred to and Dr. 
Hill referred to. They are trying to define the basics there in a way 
that is agreeable to theif membership of the National^ Council of 



Supervisors of Mathematics, and you find that 1 of the 10 basic 
skills, according to them, is in tact coniputiUion. But there are lots 
of others. The first basic skill that is Hsted of the 10 in thinr ^ittlo 
paper is problem solving. 

So, if iu fact you define basic skills to include problem solving, 
then, yes, they cau and they should coexist, it sffems to me. 
Mr. Erdahl. Thank you very much. ^ • 

During the several weeks we have had testimony on the truth in 
testing bill, we have heard about various drawbacks that exist in 
standardized tests. I think all of us would agree that they are there 
and certainly standardixixl tests are used to provide an assessment 
of how that person might do in other educational opportunities or 
in the job skill. There seems to be a valid reason for tests. We have 
h^ard about this morning, that assess the performance of our edu- 
cational system. We should not use our kids as guinea pigs, but I 
don*t know how else We are going to assess the educational protess 
if we don*t use some standardized test^^. 

. Some people, I think, would have us do away with them. Any 
'comments on that from this panel? 

Dn FoKBKS. Just some information for clarification purposes. 

The assessment, although we conducted the assessmelit in a 
standardized way, it is not a normal reference type that is being 
mentioned in the truth in testing legislation. And if those tests are 
developed in order to be able to rank students, say which student is 
better than the others, since we aren't interested in developing a 
score for a student, but for groups of students, we aren't limited in 
thp same way in which a normal reference test is when we product 
the outp\it to the asssessment. 

We can ask a question like the one I have referred to where we 
asked students to calculate the unit cost of electricity. In a normal 
reference test the chances are that item would never be included 
because it would not have ranked very many students at all. So, 
therefore, the assessment is able to do a broader brush, to be more 
indepth, and more co^nprehensive than a normal reference wet. 

I think that education needs both. They need the standardized 
normal reference tests to rank order students to give school people 
that information. They also need something like the assessment 
that we conducted at th^^^national level and a number of States 
replicated what we do at the State level, and together all of these 
data coming together which gives a true picture. 

I agree with you, without both types we would be in kind of bad 
shape^ we would not know wl^at is going on. 

Mr. Erdahl. I ajipreciate that clarification and explanation. 

Jack, do you have some questions? 

Mr. Jennings is an assistant to Chairman Perkins. Maybe he has 
some questions for the panel. ^ . 

Mr. Jennings. Thank you. 

I would like to ask several questions. It seems that the gist of the 
findings on mathematics of the national assessment is that there is 
heavy concentration in the schools on purely computational skills 
and there seems to be a lack of concentration pn problem solving 
ability. Is that how you would summarize your findings, Dr. 
Forbes? ' . 



I)r FoHMKK CiM tainly tho rt88j;f<8nuMit l^ontains numlH^r of Uems . 
from all of Ihoso areas, and the liici that students lend to bo able 
to do a lot lH>tter on computational skilly w(^ would assume that 
that is where the emphasis is beinK niaced. And then taH^inj;? about 
math educators who helptnl us witn thi^ data and present some 
interpretive remarks in our rejwrt. that Was oxactly what 'they 
were saying, that the emphasis 16 currently tn^in^ placed on the 
more basic skills at^the t^x^)On«e of some of the higher order skills. 

They also pi>inte^l out that the textk>ooks tend to be doyvnplaying 
prob|4?m solving also, and so if you have teachert? that are not very 
well trained to teach mathematics, which , is the case for some 
elementary teachers, and they have to follow the textbook, and the 
textbook is downplaying problem solving skills, 1 make the astiump- 
tion that is exactly what is goif^On, Uiat they stick with niore of 
the rote memory, drill wor]^, at mk expense of doing so iner problem 
solving. 

That is why we have the rathe} drastic decline. The thing that 
disturbs me the most about the whole result is the drastic dini^line 
of 9 year olds in problem solving. 

I)r Hill would probably be able to re'spond in. more depth than 1 
woujd. 

Mr. Jknninc.s. Would you care to add to that? 

Dr. Hill. I think that the major message of the yesults is this 
distinction between the concentration on (computation and problem 
solving. But 1 would like to repeat soipething that I said earlier, 
l)ecause 1 think it is very important. 

I think it is not just a matter of giving attention and time to one 
area rather than the other that is crucial, becalise, instructional 
time is Critical. We know that as time on task, as we often call it. 

I think it is also a matter of the fact that if you are really 
preparing students primarily to pass a test, do well on a test at the 
end of that year, you are preparing for short term retention, and 
the l>est methods to influence test results on lower order skills are 
well kndwn. They consist of a lot of drill and practice routines and 
mechanistic kinds of learning. 1 

I would like to maintain it is nbf Just a matter of being at the 
exj)ense in the time but also that tlUf^t very process leads me into 
what I was calling a mindset that makes students unable to cope 
with nonroutine unfamiliar kinds of problems. 

We have students who con^e in and think you cannot do a 
mathematical problem unless you memorized a formula to do that 
problem./. 'It completely misses the point of what mathematical 
problem solving is about. So I think that method of teaching which 
IS encouraged by our pressure for test scores is in fact antithetical 
to developing problem solving ability. 

Mr. Jennings. Then the implication^ of both your testimony, Dr. 
Hill, and. Dr. Forbes 'testimony, seems to be a criticism of the back 
' to basic^ 'movement with the narrow xoncenit^ation on computation- 
al skills? 

Dr. Hill. In the narrow sense. 

Mr. JkNNIinos. In light of that, I would like to ask Dr. Apker, a 

au^stion. I have read your recommendations and your recommen- 
&i'\om really don*t talk about any informational program or any 
educational program being undertaken by the Association of State 
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Boards of Edu5^ion, to broaden an undertJlandiug on the part of 
State legislators /that iK)88ibly basic skills are too narrowly tocused 
on computationiM skills and possibly they rfhould be broadened to 
' include problem solving skills as well. 

Does your organization have aiiy plans to broaden that type of 
view? ^ 

Mr. Erdahl. I think we can refur properly to you ak Dr. Apker, 
is that correct? 

Dr. Apkkr. That is correct. 

Yes. we published about June of this year a publication called 
^'Minimum Competency Testing. The State of The Art.'' in wiiich 
we counseled state board memlwrs to proceed with ^caution. We 
tried to helpHhem understand the difficulty of designing tests that 
would adequately measure minimum competency without (a) vio- 
lating due process, and (6), without running the risk of measuring 
that had not, in fact, been taught. 

You might be interested in knowing that at our convention just . 
completed 1 V-i weeks^ ago. our association backed entirely away from 
a stand on minimujm competency testing and said ratJ^r that 
inde(?d if States did establish standards that they shofl make 
certai^n that their most pro|£)er remediation applied at early grade 
levels, so that the remediation could be eliminated. 
' I spoke in my tiestimpny about the fact that often policymakers 
could not utilize research in practice when thay rpake policy deci- 
sions because the research is not available m ways that have 
meaning to them. -^That is very, mi^ch the case <vith State board 
members and it is very much the caafe with legislators. 

One of the things that we proposed ta do, and Roy and I have 
talked about this. is. and there is an information release from 
NAEP. and we have also talked to Mike Timpane at NIE— every- 
i time there is fin information release in terms of research that is 
significant somehow retranslates that information, that* research 
into a policy package that has meaning for State board members 
and for legislators. We are doing that in areas where we have 
ongoing projects and we are doing that in areas where -there are 
emerging major issues. 

We ape prepared to share with State board members and indeed 
we did this in Willianmsburg; about some of the results of NAEP 
testing, particulai-ly mathematics, in the last that have just come\ 
out. . ' ^ 

Mr. Jennings, fhank you. - 

Dr. Forbes, could I ask you ^wo more or less technical questions 
about your findings. * ' ^ ^ . 

First of all, Dr. Hill, criticize your findings on the grounds of a ^ 
lack of equating that there were nqt a sufficient 'nunpfber;of compa- 
\rable questions between the tests of 1973 and,they<e*& of 1978 so 
you couldn't have prORer equating of the result/H^ would you 
respond tq that concern? mjk 

Dr. Forbes. The number of items that we developrf^Rr the 1972- 
1973 assessment was significantly smaller than the nuhiber of 
items *we had in th6 1977-78 assessment "because we released ptart 
of the items and that leaves a certain number of itenis to Use in 
the reassessment. Those are the items that we actually ^neasure 
change on. We keep those items secure for that period of time. 



11'^ i^sHessmoiit attempts to share those items, item by item, the 
" result?? tor each item with organi/ations like the National Council 
Ttfl^l^hers of Mathematics, so that they can come in and look to 
see i' )|\ey feel like the'items were sulHcient or not. 

It ij*^\y_uiiderstanding that their organization has taken a \yo&'\- 
ik^\iAin\%M woiild Ih> a lot UUter to have had a lot more itonis in 
^ thj? clW^^than what we had» but 1 don't believe they have said 
that Uie^^ftns and the numl)er of items is so highly questionable 
that they^e disagreeing that a decline or they would suggest that 
' fiuiyybe^ a^f^oline did not occur. 1 haven^t heard Dr. Hill or anyone 
4?^om thf? o^g4Tftizatioii suggest that. 

i -lSo.U accept their criticism that we have been in a lot better 
^|<smiiH» TO\J)^^ble to have a lot more items when we reassess math- 
**!!tenatic? IRp^ i^l^ext time around. We will have a larger number of 
^^^ffl^ and t^^e hopt>fully we will remove that criticism. A con- 
JULi uctrvit critiBsui that we readily accept. 
'y\Mr. JH;NNiNt%l)r. Hill. 

:tvi)»:i'HiLL. Orik that 1 agree, we certainly are not saying we 
t*^^- de^ne that, was indicated there. J think [t is iairly 
^t'%?j^vt^ we are, very gla^l to hear there will be more items in the 
./niifeji.c^ 

' . ^W^^n^NjiNGS.' 0r. ITorbes, if 1 could also ask yo\i another que«- 
I .some Of your questions on your tests aixl one of the 
f_^s^wondtij|-|ng was, possibly or^ of the problems with the 
^ild ln)tt%the children did hot have reading skills, in 
i^.';Unyerstau^q^ and is there any way that you can 

W) B^^tv^SiTft ditcline in math skills and a decline in read- 
j^wUhiti your.jt^ath examination, because the questions 
asUed, tl^|i)roblem so^yiig questions, really are more complex in 
the Engljw^antjuage. Qy^ jou comment on that? 

-Dr. F.o^^ xes^r. UpTto this time we have been able to admin- 
ister ti^^MMigine^^ wb^ we refer to as a pace tape, which 
essentiiili^ is in assessment with all of the 

foils assod^tjteif^.w an^^^^. So there is a tape recording that is 
going "in (^^j^ durin^^the administration, so there is an an- 
nouncer wWtfe the ite^i, so the student that has limited read- 
ing abilij3f^>^ii|^Jd -be able to^isten to what is being said at the same 
lime they'^pffji^^^^ reading it ' 



Mr. jENKTI^ciw you ^ thtU iteixi by item, then you allow a time 
for an answer? . ^ 

Dr. Forbes. Item by iten% Soi|ie time is Jeft for them' to be able to 
respond to that. n ^ 

For students that do not need that crotch, they tend to move 
along speedily. There ha^ been some research that would suggest 
that having two modes like that, where the student could. read for 
themselves or. listen to tne item being read to thehi, that that 
doesn't interfere. It is like television and radio, they tend to block 
out the one which they consider to be the one that would be 
redundant. 

We have been doii^ some research to try to determine if that is* 
helpful and we are making at the presient time, we are looking at 
the possibility maybe of Qven droppmg that particular aspect of the 
assesanieiit where we would no longer be reading the item to the 
studeflit. > 



When you are solving problemn, especially the more dirtlcult 
roblems, and it starts iH^coming a comprehension problem, I don't 
now how one separates the mathematical problem comprehension 
parts out from the reading comprehension part. 

Mr. Jknnin(JS, Mr. Perlcins wtuited me to mention something in 
particular to you, Dr. Forbes, al>6ut your results l>etween n)78 and 
15)78. As I understand your testimony, and understand Dr. Apker's 
testimony * you were saying that it setuns that Feileral ef lorts such 
as title I we>re having an etTeot un the schools Iwcause you could* 
see a significant increase in the scores for disadvantaged students. 
Is that understanding of your testimony correct? 

Dr FoRBKS I was trymg to be extrt^mely careful in the way I 
said it to keep my fellow researchers olT my back. But since we are 
not evaluating title t, the combined effects of all of the things 
which are going on in the compensatory education must be having 
a poeiitive efTect btnrause we are seeing some closures in those gaf)s. 

So it^ is not only the Federal title 1^ progKUm but the State 
compensatory programs, and all of these things together, so the 
best we can do is monitor changes, what is happeninu" to that jjroup 
of students thi^t tho8t> programs are trying to serve. That is kmd of 
the ortlcial response, , 
My only intuitive reaction, yes, title I is paying off. 
Dr. Apkkr. I share . Dr. Esty's concern the gap is not closing as 
rai>idlv as we would like it to. I certainly do believe the infusion of 
title 1 compensatory ellucation programs at bwth the state and 
Fe<leral leVel is of help, v- • 

Mr. Jknnings. We ^ rarely have g(x>d news it is nice to draw 
out some good,news when you can. 

If I could just ask a couple more things. 

Dr. Hill, you said in your testimony tnat your organization had a 
grant from the NSF to disseminate the results of this test, and also 
to come up with some recommendations for a curriculum for the 
eighties for mathematics. 

tk) you think that it is impi)rtant that .while you do l^his, while 
you do talk among yourselves, in order to make recommendations 
for t\^e eighties that you are also talking a^ut other groups repre- 
senting teachers in general, administrators in general, because if 
you make your recommendations, teachers of^mathematics aren't 
necessarily the ones who are going to make decisions on curricu- 
lum, so do you h^ve any plans to reach out to the other groups 
while vou are doing this type of study? 

Dr. Hill. I can't tell you how glad I anf you asked that question. 
I do want to say the NASF grant is just for the purpose of interpre- 
tive reports of these data. The other effort is out of our own 
resources, except that we have been funded in addition to looking 
at all of the other daUi and using all our own resources and 
personnel that we can in this, we have also been funded to do a 
survey called ' Priorities in School Mathematics.*' 

That is a survey that asks people in various sectors of society, 
hot only professionals in education— that includes administrator^ 
and school board members and so forth— but also we have a sample 
from the lay ♦public. 

We are very serious about looking at what people beHeve^should 
be happening in mathematics education. We are taking that and 
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all the other data we pogaibly can get our hands on. taking that 
and Haying, now. given this, and resjwnsibly and honestly looking 
atMt. what do we as the prolessionals in mathematics education 
Ix^ieve ought to be hapix^ning during the next decade. 
^ I feel very excittKl about this prospect because what I think it 
does is build on a data base but also doi^s responsibly what any 
professional organization ought to do. ask people what they think 
and that is exactly what we have done. \ 

Mr. Jknnin(;s. Dr. Hill, if I could ask you another question 
regardin(j; testing in general. During the sul)committee s hearings 
o»\the Weiss bill, the truth inkling bill, testimony revealed that 
kTS is scoring women and nidlfe^ in Verbal skills and in 

computation skills on the grfliP record examination and possi- 
bly on the SAT examination. ^ 

»So that in effect what they are saying is that women do l)etter 
with verbal skills than men. and it would he unfair to compare or 
to put women and men's scores together because men wouIcT gener- 
ally lower than women, but the oiiposite occurred in computa- 
tion skills, and. therefore, men yvould do better than women and 
women would he disadvantaged. So ETS has made a decision that 
they would report these scores separately. So in effect, men's scores 
i^i \^Mbal skills would only l>e compared with men s and women's 
only with women. 

IX) you believe that is discriminatory against women l>ecau8e 
women are being separated from men in something that should 
show common knowledge and ability? 

Dr. Hu.r. I think it is not directly discriminatory because I do 
think it reflects a state of affairs that is in itself discriminatory, 
and that is the deeuer issue of association attitude about females 
with respect to mathematical ability. Research has shown that in 
achievement when you get up to junior high an^ high school age It 
dws tend to separate and that males do better in achieven]ent at 
the high school level. 

Jt does not show this at the lower levels and so I think we would 
say that something is happening there that is discouraging girls 
and young women with respect to their both interest in and abili- 
ties to go oti in mathematics courses, and that is the kev to it ^11. 

I think thie situation is improving. I believe even the NAEP data 
indicated that course enrollments, the data they had. are changing, 
as a matter of fact, to where women are now being represenlted to a 
greater extent in mathematics courses, but there has been a real 
differential in matKematic course taking, male and female, and 
that is the kind of result I think thev are reacting to. I think the 
root causes of that situation have to be changed and that is where 
the'discrimination lies. 

Mr. Jknninos. It is only a personal opinion, if you don't combine 
mens and women's scores, all you are doing is perpetuating^ the 
separation. 

br. Hn.L. Yes, sir. 

Mr. Jknninos. If I could ask a question Chat Mr, Corrada sent 
ovt^r in a letter to .Mr. Perkins. "Mr. Corrada is concerned that the * 
numbi^r of Hispanlcs who were tested in the national assessment 
was such a smaH numl>er that you couldn't really draw a proper 
conclusion about the achievement of Hispanics from the datii, and 
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Mr. Corrada waiitod to know for the locord, Dr. Forbbs, if ym 
could tell U8 why you have not broadened your sa/npio of Hispanic 
students in order to be able to reach projwr conclusions on their 
achievement and whether you have any plans in the future to 
broaden that sample? 
(The above referred to letter follows:! 

CoN(mic8« OK THic UnitkI) Statkh. 

MOUSK or KKrKRHKNTATIVICN. 

Wiishtn^ton, />('. (\'tohrr tl' 1979, 

lion. Vkkv I) P1CRKIN8. 

Chiunnan, Suhi imuntttvr 0/1 Klvmentary, Si^oruUiry ami V<>catumai Hkiuvaiion, Com 
mitfet* on Kducutton e^rui lAxbor. U.S. Houne o/ HeprvHentotuwH. Washington. IXC. 

Dkar Ckhi. I am utiid ttuit our Hubcoinmktei) Ih l()<)king into tho diH^liiiinK iichiovtv 
nient in thi» iirtMi of nuithomiiticn In thu rociMit Htudy ontitlod "ChnntfOH in Math- 
emati^al Aohiovtuiiont. li)7;{-78, KoHult from Iho Second AwM^ment oT Mathomat^ 
iCH". which wnH publiHliinJ in Au^{UHt of thlH year, and cnrriwi out undor an NIE 
contract, therv ih a HCHrtion doalinu with rtmultji by raco K'haptor 2, p|). 21-22). 

On pinco 22. a Hi^ction roadn: "Ilio MiHpiuiic Group whh roUitlvely Hinall. thuij 
chang^m in their performance in either direction on the different cognitive procesM 
levelu are Kt*iwrally not utatiHticAlly HiKnificant " When one coiiBlden* that Hiiipnnicii 
constitute a HiKniricant iM^ginent of our national population, and in the coming ♦ 
d(K*ade may very well h<H*oine the largeHt minority group. thlH admission iH a 
HiinnliHtk way of writing oft' the duty to adequately metwure the achievement levelH 
of IliHpanicH I wouild appringite riHreiving Or. ForU^H' and Dr Kity's views on why 
HO little wan done toawrertain what I Ix^lieve iH a critical deficiency in thr e<hication- 
al achievement of liinpanicn. nnd what can tH> done to Improve their track reconl in 
thiH renwHTt in the future. 

Thankinu you for your anniHtance in this endeavor. I remain. 
' Corduilly, 

Bai.tahak Cokkada. 

Dr. FpRHfris - Some of the summarv data at the national level 
where we do report Hispanic data, the standard errors associated 
with the sampip are small enough, I believe the data are reliable. 

The ConKressman is correct; the number ojF Hippanics in the total 
sample is quite small; it reflects the tQtal number of Hispanics in 
the total population. Ym go after the national sample, and there- 
fore, that IS why we end up with a v^ small number of Hispanics 
in the country. We would have to ofter sample areas where the 
Hispanics tend to be, in the Southwestern part of the Unite^ 
States, and Northern pa^t of the United States, and some of the 
metropolitan areas ancf central part of the country. 

There have been discussions when we refunded with NCS and 
now with NIE exploring some way maybe of improving the sample 
for Hispanics but right at the present time, there is nothing on the 
drawing board to increase the samples. 

Mr. JENt^iNGS. Thank you. 
• Thank vou all for your testimony. 

I would like to thank qur acting Republican chairman for his 
courtesy in permitting W to ask so many questions. 

Mr. Lrdahl. Thank vou very much, Mr. Jennings. 

I also want to thank the members of the panel for their very 
excellent testimony aad for their responses and observations and 
all these things become part of the official committee record and 
the^ are available for ny colleagues and their staffs. 

Thank you very* much for being with us today. 

(Whi^reupon, at 11 a.m., the subcommittee was adjourned, subject 
to the chll of the Chair.) 
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